Relaxation en forme et multifragmentation nucléaire by Bouriquet, Bertrand
Relaxation en forme et multifragmentation nucle´aire
Bertrand Bouriquet
To cite this version:
Bertrand Bouriquet. Relaxation en forme et multifragmentation nucle´aire. Physique Nucle´aire
The´orique [nucl-th]. Universite´ de Caen, 2001. Franc¸ais. <tel-00003803>
HAL Id: tel-00003803
https://tel.archives-ouvertes.fr/tel-00003803
Submitted on 21 Nov 2003
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
   	
	
ﬀﬁﬂﬁﬃ "!$#%'&)(*#+,ﬁ.-/0+ﬀ12#+3
465
798ﬀ:;=<37?>@79A,<B,7DCEF;=>@:<HGIEFAJBﬁEﬁKL<HEF;=:MI77?AN8ﬀOﬁPﬁQGSRFTU7
5
V
K=EFMW7XB,EﬁK=<3EF;=:MW7ZYﬁ[]\
V
\
^ _ `
a b"a
cedFfg=h]gjilkefg=g%g=k+h]monFk]gjiFnFgpceneqFrtstuenFgjvgjikwrtgyxx{z}|=k]moqed~g{ex
ced
w.pŁ yJ}
cemonedrmoqFk]gjilk]stmoi@ﬁn
D.U% p¡¢j£~¤¥§¦~¨¡©ﬀ¦ªX«¡2¡2¬­%¡¥
®¯°
±e²³µ´ﬁ¶W³µ·
°
±­¸¹{º¼»¾½L·j³¿·9Àﬀ´ﬀ»ﬁ·j½
°
±Á¶
°
±,ÂÃ±,»ﬁ·=´ﬁ³IÄj±e½
ÅtÆ,ÇSÇWÈÊÉ¿ËÍÌªÎ%ÏÑÐÒ}ÓªÇSÔÕ]Ö]Ö~×Ø
Ù+ÚFÛ,ÜÁÝßÞ
àáâã âä*åæèç à2ç é{æëê ì à àä
ì í áä*åé{ê âïîèì àðçñä*âä*åæèç çòí óôá õàâöåê­à
¹{ºÂ
¯
ºU½³¿·j³µº»­÷øÀúùûÀ¾Äü
ýßþ 
	 
gjliﬀﬂﬁstgjd]dªgﬃ­stg=rtg=|! 
"9m
#%$'&&)( '
	 *+
ﬁøs gjddªg,Nfg=h]g=h]uenFg=r rtg=h
ﬃ*strtr s¿qedªmFdª.-g=sth]emod0/
1324$ﬀ5pþ67$ﬀ
	 *8 9
gjd]ied~
9
mFdªegjdªstg

gjli;:Udi=<|=msth?>ﬀg=|=mrtrtg!@

gjliAﬁfg=k]gjd
ﬃ*strtr s¿qedªmFdª.-g=sth]emod0/

gjliﬀﬂﬁstgjd]dªgﬃ­stg=rtg=|! 
"9m
   	
	
ﬀﬁﬂﬁﬃ "!$#%'&)(*#+,ﬁ.-/0+ﬀ12#+3
465
798ﬀ:;=<37?>@79A,<B,7DCEF;=>@:<HGIEFAJBﬁEﬁKL<HEF;=:MI77?AN8ﬀOﬁPﬁQGSRFTU7
5
V
K=EFMW7XB,EﬁK=<3EF;=:MW7ZYﬁ[]\
V
\
^ _ `
a b"a
cedFfg=h]gjilkefg=g%g=k+h]monFk]gjiFnFgpceneqFrtstuenFgjvgjikwrtgyxx{z}|=k]moqed~g{ex
ced
w.pŁ yJ}
cemonedrmoqFk]gjilk]stmoi@ﬁn
D.U% p¡¢j£~¤¥§¦~¨¡©ﬀ¦ªX«¡2¡2¬­%¡¥
®¯°
±e²³µ´ﬁ¶W³µ·
°
±­¸¹{º¼»¾½L·j³¿·9Àﬀ´ﬀ»ﬁ·j½
°
±Á¶
°
±,ÂÃ±,»ﬁ·=´ﬁ³IÄj±e½
ÅtÆ,ÇSÇWÈÊÉ¿ËÍÌªÎ%ÏÑÐÒ}ÓªÇSÔÕ]Ö]Ö~×Ø
Ù+ÚFÛ,ÜÁÝßÞ
àáâã âä*åæèç à2ç é{æëê ì à àä
ì í áä*åé{ê âïîèì àðçñä*âä*åæèç çòí óôá õàâöåê­à
¹{ºÂ
¯
ºU½³¿·j³µº»­÷øÀúùûÀ¾Äü
ýßþ 
	 
gjliﬀﬂﬁstgjd]dªgﬃ­stg=rtg=|! 
"9m
#%$'&&)( '
	 *+
ﬁøs gjddªg,Nfg=h]g=h]uenFg=r rtg=h
ﬃ*strtr s¿qedªmFdª.-g=sth]emod0/
1324$ﬀ5pþ67$ﬀ
	 *8 9
gjd]ied~
9
mFdªegjdªstg

gjli;:Udi=<|=msth?>ﬀg=|=mrtrtg!@

gjliAﬁfg=k]gjd
ﬃ*strtr s¿qedªmFdª.-g=sth]emod0/

gjliﬀﬂﬁstgjd]dªgﬃ­stg=rtg=|! 
"9m
BCEDGF DGH3IKJ4DGF DGL;MN
OQPRSUTVWXTTZY[TZR\W^]`_^a*b!cdae
RfhgiaTG_^YkjhflSTmnfhY?b'YoTZflSTVﬀP'PSp)aocrq?VﬀYkWs_hVﬀWXTgYuthfh]`_^YuP'aVgSUTZYkP
v
Vu]'whxT*Y)yXOP'RSUTGVﬀWhWlakYTGjhgYkSiWhYT?_^Y]'PVkpVSgﬂzX_^YuP'YkWXe
RW7]'P'Y{Tzh_7Yd_7ST'e
fXT'T*SRW|TzX_=}~Yk^jXakPSYkW|eYTVe
ef
v
fhgiakYT=Yk]?TZflP']'R\fh]?_^YGtXRWXT?TZR\fhp)YkWhSiP!Ty7q}YT*]flW;P'akYkgljhgVSTZSiPjXRfhP
v
RSl_^YGjXRflp)RSPPY
v
YkPeSYkP
]'R\fh]'Y{TKgYTjY4P!TZR\WhWhYTGm)fhSXRW7]
v
VP!m)fhae
Yk]']YjXakPSR7_^Y)yXXYjhgifXTG_^fhP?pVd4]'P'Y`_^YugY{Te
S]'Y4P]RfXTKY4]
_^YugY{TKP'Y
v
Y4P!eSiYkPc;wXVﬀfh]YkfhP_^YoeYom)f}SigT
v
}R\W^]?VﬀjljR\P']a)y
d}VtXRP!_;b'Yu]SYkWXT?cY4^jhPS
v
Y4P
v
VŁP'Y{eRWhW|VﬀSTT'VWXeYocR\WXTZSiYkfhPVWhSY4gflYkP'PYVﬀfm)fhSak]!VS]
_^SiP'Ye]YkfhP3_^fA`'dgiRPT'm)fhYbk}VﬀS7_^aktlfh]'a
v
VGOKwhx{TZYKY4]3mnfhS
v
}VKVe4efhYkSiggS_hVﬀW|TT*RW;gVtXRP!V]'R\SP'Yy
YrPY
v
YkPeSYoVﬀf|T'TZST*RWT*fXekeY{T'TZY4fhPoRWXT*SYkfhP[R
v
SWhSUmnfhYrR\fh]']YrjXRfhPogYTZRfl]'SY4Wmnf+}Sg
v
}V
VﬀjljR\P']a.crgVRSUTjXR\fhP
v
YojXYkP
v
Y4]']'PY;_^YAP'a{VﬀgSUTZYkP
v
V]'wlxTZYA_hVWXTŁgiYT
v
YkSiggYkfhPYTGeRW|_^S]SRW|T
Yk]GjXRflPgﬂ}Rtl]'YkW7]'SiRW_=}flWe
RW7]'P!V]_^YujXR)TZ]**_7R7e]'R\P!Vﬀ]oVf)VﬀjXR\Wy=YuPY
v
YkPeSYVfXT'T*Sgﬂ}YkWXT*Y
v
thgY
_^YTjhw^lTZSUeSY4WXTKYk]u_^fjXYkPTZR\WhWhYkg_7f`'jXRfhPgiYkfhPuV
v
VﬀtlSgSi]'a)ylYd]SYkWXTcrP'Y
v
YkP!eSiYP?jhgf|T
jXVP']'SUefhgiSxkPY
v
YkW)]ue
YkP']VﬀSWlYTjY4P!TZR\WhWhYT;Vkp)Ye;gY{T'm)fhYkggiYTbk}VﬀSjhgf|TdSW7]'YkPVﬀ Sﬂ¡V_lV
v
YP
v
YkggiY
8Vﬀ]RfhP4z)V_lV
v
YGqwhPSTZ]SWhYGXY
v
VﬀS]P'Y)z
Yk]%V_hV
v
Y?SeR\gYfhthP'ujXRflPgYkflP YkW7]'SiggY{T'TZY%Yk]giYkfhP
Y¢£ekVe
S]'a¤cP'ak \gYkP3gYT%_^Sp)YkPTT*RfXe
STV_
v
SWhSUTZ]'PVﬀ]S¥ﬂTVﬀflhm)fhYkgUThbk}VShjhf;k]P'YeR\W^P'R\W^]a)¦)YTTZSY4fhP!T
VWhSYkg§?VﬀSiggUVﬀW7]kzXfXerXYk \YVﬀP_¨Y4]dY{VﬀWVfh]'SiYkPdjXR\fhPdgUV£j|Vﬀ]'SiYkWXeYAYk]ugVrjhPR
v
jl]'S]fX_^YAm)f}SigT
v
Yk]]!VSYkW7]crPaTZR\fX_^P'YAgY{TŁ_7Sp)YkPTjhP'R\thgx
v
YT_=}SiW^RP
v
Vﬀ]Sm)fhY;m)fhYbk}VSjhf©giYkfhPuT*Rf
v
Yk]']P'Y)y8Y
P'Y
v
YkP!e
SY?VﬀfXTTZS+V_hV
v
YGR\WhSm)fhY`ªKYkdjXRflPKTVŁ \YkW^]SgigYTTZY)y\«W^¬XWAfhWPY
v
YkPeSY
v
Y
W^]3T*jXaeSVg8V
P3Vkp7S_uªKRSiggY4GjR\fhPgY{T=WhR
v
thP'Y4fXTZYTXP'akjXR\WXTZYTm)f}~Sg)VKtlSYkWup)RflgfuVjhjXRP']YkP%VﬀfhWlR
v
thP'Ykf|TZYT
m)fhYTZ]SR\WXTGmnflYKbk}VﬀSjhf.gifhSjXR)TZY4PT*fhP
v
RWrfh]fhPTZa­b'RfhPVf)VﬀjXR\Wy
Y;]'SiYkWXTYkW|TZfhSi]'Y;cAYk^jlP'S
v
YkP
v
V; PVﬀ]S]'f|_^YAVﬀfh
v
Y
v
thP'Y{TK_^Y
v
R\W;b'fhP)y8RWXT*SYkfhPYVﬀW^
®hP!VWX¯RSUT£XY{eRgigYk°mnflSVthSYkWp)R\fhgfk]P'Y.gYrjlP'aT*S_^YkW7]A_^Y
v
R\Wb'flP')y%RWXT*SYkfhP;±²SiggiSthPRP!_
³GYkST_^RP*G_8}Vkp)RSiPuVeke
Ykjh]'a[_=}4]'P'Y;PVﬀjhjXR\P']'Y4fhPo_^Y
v
V]whxTZY;Y4]umnflSYTZ]up)YkW7f_7YrŁ´njXRfhP
v
V
TZR\fh]'Y4WXVﬀWXe
Y)yhR\WXTZSiYkfhPGµSiYkP'PYuaT*YT'm)fhYkgigYTm)fhS+V;VekeY4jh]'a`_^YﬂVSP'Y`fhWrP!VjhjXRP]T*fhP
v
V]'whx{TZY)y
RW|TZSY4fhPYVW;µak]YkP%mnfhSlVthSiYkWdp)R\fhgf[VﬀtXVWX_^R\WhWhYkP]'PxT
v
R
v
Y4W^]VﬀWha
v
YkW7]8TZYT]P!Vkp\Vﬀfh[TZfhP%gYT
TZfljY4PZﬂgRflP!_hTjXRfhP¶TZYGP'Y4jhgR\Wh YkP%_hVWXTgVGjhw^lTZSUmnflYG_^Y
v
fhgi]'SP!Vﬀ 
v
YkW)]Vﬀ]'SiRWy4RWXT*SYkflPªKYkPWXVﬀP_
ªKRP_^YkPSY.jXRfhPA]'R\fh]'YT;gY{T;eRWhW|VﬀSTT'VWXeYTAmnf+}Sg¤Vjhf
v
}VﬀjljR\P']YkPd]VﬀW7]r_^f·jXRSW7]A_^Y.p7fhY_^Y
gVjlw^lTZSUmnfhY_^YTuWhR7Vﬀfh¨ewXVfX_hTomnfhY£TZfhP;giYTŁjhPRjhPSak]aTŁY4]dgY{TŁjXYkPZR\P
v
VWXeYTo_^f_^a4]'Ye]YkfhP
*³dy
Y]SYkW|Tak )VgY
v
YkW^]%cP'Y
v
YkP!eSiYkP]'R\fXTgiYT
v
Y
v
thPYkT_7YgUVŁe
RggUVﬀtXRPVﬀ]SRW£Z`³·VﬀfXTTZS8thSYkW
gY{Tjhw7hT*SeSiYkWXTm)fhYgY{T]'Y{ewhWlSeSiYkWXTy¸WhYjXYkWXT*akYfhWjY4f¹jlgfXTKjXVP']SefhgiSxkPYGjXRfhPGgiYTjXYkPTZRWlWhYT
_^f`'ºm)fhYb'YAe»]R7VﬀSTm)fhR]S_^SiYkWhWhY
v
YkW^]4yhR\WXTZSiYkfhPut8_^R\f¼qw7thSiwhSjXR\fhPoT'V.eRW|TZ]!VW^]Y
tXRWhWlY©w7f
v
YkflPdYk]rgiYT;WhR
v
thP'Y4fXTZYT;m)fhYT*]'SiRWXTrm)f}~SgGjXR)T*YºTZfhPrgiYT;]'P!Vkp\Vﬀfl²m)fhYgﬂ}RW·P'aVgSUTZY)y
RW|TZSY4fhPRwhW®hP!VWh½7gVﬀW|_£jXR\fhPTV \YkW7]'SgigYTTZYYk]TZR\Weakgx4thP'Y¾|Yk 
v
YthPS]!VWhWhSUmnfhY_^RW7]GSg8WhY
TZYo_^a4jXVﬀP]'S]3b!V
v
VﬀSUTz7Yk]mnflSgfhS+TZYkP]cVtR\P!_^Y4PgiYTKjhP'R\thgx
v
YTVkp)YefhWhYoeY4P']!VSWhYoT*akP'akWlS]'ay
YGP'Y
v
YkP!eSiY?V_hV
v
YG®hP!VWXeYTekVŁfhg
v
SWhY4ggSYk]¶RWXT*SYkfhP¶µ¶wlSgSijhjXYqwhR
v
Vﬀ¿KjXR\fhP
v
}Vkp)RSP
SW7p7S]'aVfÀeR\ggiR7mnfhYs_^Yº«Kq?OÁ°cOQPYkW7]'RT*fhPrgVºjhw^lTZSUmnflY_^YTTZlTZ]'x
v
YTŁ¬XWhSUTyqR\ggiR7mnfhYºVf
eR\fhP!T_7fXmnflYkghbk}VﬀSPaVﬀgiSTZa[mnflYKbk}VﬀgigVﬀSUT_7a¬XWhSi]'Sp)Y
v
YW7]?_^akp7SYkPGp)Y4P!TGgV;jhw^lTZSUmnflYŁ]whakR\P'Sm)fhYÂ«W
TZfljhjXR)T'VW^]m)fhYgY`ewlY
v
SW[_^Y`eYk]']Y_^akp7SV]'SR\WW+}VﬀSi]jXVT?_^a*b!cŁa4]'aGjhPSTK_7YkjhfhSUT¶giRWh \]'Y
v
jXTKyyiy¥ÃY4]
m)fhS
v
}VdjXYkP
v
STG_^Y[_^aeR\fhp^PSPfhWhYoP'ak \SRW
v
Vﬀ WlS¥¬8m)fhYo_^Ydgﬂ}]!VgSiY)yhYo]'SY4WXTVfXT'T*ScPY
v
YkPeSYkP
RW|TZSY4fhPµwhSigSijhjXYqwhR
v
Vﬀ¿ojR\fhPug}Vﬀ]']YkW7]'SR\Wmnf}~Sg
v
}VdjhP'4]'akYogRPT'm)fhYGb'Y
v
YoTZfhSUTÄSiW^]akP'Y{T'TZa
Vﬀfl]'PVﬀWXT*S]'SiRWXT3_^YjhwXV\TZYT_lVﬀWXTgYTT*hT*]'x
v
YT^¬XWhST=Y4]gYTXjhP'R\thgx
v
YTX_^Y?_^a¬XWhSi]'SiRWo_^Ygﬂ}YkW7]'PRjhSiY)y
YkPeS8_=}Vkp)RSiPP'Yk VﬀP!_7auVkp)YeV]']YkW^]SR\WrYk]KtlSYkW7p)YkSgigVWXeYKgiYTjhfhthgiSekV]'SiRWXT?_^YuRW|TZSY4fhPGO3T'VggSUTy
p\VﬀW7]._^YºP'Y
v
YkP!eSiYP;]RfXT
v
Y{TekV
v
VﬀPV_^Y{T]'wha{T'VﬀP_hTrYk]V
v
SUTz8b'YP'Y
v
YkP!eSiYrgVºjY4P!TZR\WhWhY
Åm)fhSuVak]'agUV©jhgifXTS
v
jR\P']VﬀW7]'Y_lVﬀWXT
v
RW·]'P!Vkp\VﬀSigu_^fhPVﬀW7]eYT]P'RSUTr_^YkPWhSx4P'YTAVﬀWhWlakYT
v
RW
Æ
ewhY
ZÇ£YVW^*µSiYkP'PYr±²SYkgiYe¿k½)RlyYeP'R\ST;m)fhYub'YrW+}VﬀflP!VﬀSUTjlf¼]P'R\fhp)YkPdflW
v
YkSgigYkfhP`_^SiP'Ye]YkfhP
_^Y[OKwhxTZYy=g3V;]'Rf{b'RfhPTak]'a[_=}flWhYu]'P'x{TÄ \P!VﬀW|_^YA_^ST*jXRWhSithSgiS]'a`jR\fhP
v
R\SzlTZfhSipVW^]
v
R\W]'PVkpVSg
Vkp)YeflWhYG]'PxT PVﬀWX_7YV]']'Y4W^]SRW;Y4]Vkp)YefhWY{TZjhPS]%eP'Si]'Sm)fhY?VﬀSi fhSUTZa)z
v
VﬀSUTQ]Rfb'R\fhP!TeR\WXTZ]P'fXe]S¥y
gYT'TV{7VS]uVSWXT*S?_^Y
v
}akp7S]YkPGgYTu_^Si PYT'T*SRW|TŁm)fhS?eR\WX_^fhSUTZYkW7]uc_7YTp)RSY{TŁTVﬀWXTuSTTZfhY)y+­g
v
}V
_^SUTZjXYkWXT*aVkp)YetXYVfXeRfljÀ_^Y°eR\W^p7Se]SR\W²Yk]._^Y
v
R]Sp\Vﬀ]SR\WÈTZYTrWhR
v
thPYkfXT*YTe
RWhWXVSTT'VﬀW|eYT
_hVWXT;_^Yrp\VT*]'YT;_7R
v
VSWhYTo_^YrgUV¹jhw7hT*Sm)fhYAW^fXe
gaVSP'Y
v
Y;jXYkP
v
Yk]']VﬀW7]o_=}Vkp)RSiPufhWhYrp7ST*SRW¨_^Y
gVjhw7hT*Sm)fhY.W^f|egaVSPY¹jlgfXT; giRtXVgYm)fhYgYTZYkflg_^R
v
VﬀSiWhY_^YT;WhR7Vﬀfh·e!wXVﬀf|_hTy?OQR\fh]'Y{TeY{T
_^SUT'efXTTZSiRWXT
v
}R\W^][_^RWlWhaYkW7p7SY._^YeR\W^]SW7fhYkPogVjhw^lTZSUmnflYrW^f|egaVSPY
v
VﬀSUTd_hVWXTfhWlYVfh]'PY
thPVﬀWXe!whY)zle}YT*]GVfXT'T*SfhWrjXYkf. PÉeYoVdgflS=m)fhYb'Yup\VﬀSUTjXVP']SPGYkWrjXRTZ]Z­_^R7e]RPVﬀ]jXRflPKﬂVﬀSPYo_^YgY
]'wlakRPSYATZflPŁgiYTT*fhjXYkPZﬂgR\fhP!_hT
y3h}VﬀS¶VﬀfXTTZSjXVﬀP]'SUefhgSixkP'Y
v
YkW)]VﬀjljhP'ae
Sa;gVeRW^¬VﬀWXeYm)f}SigVrYkfhY
YkW
v
RS?c_^Ykfhº]'Si]'PYTYkWjXVﬀP]'Se
fhgSiYkPk¡=Y4WjhP'Y
v
SYkP`gSY4f©SigKVV\ekeYkjl]'a_^Y
v
Y;jhP'Y4WX_^P'Y£eR
vrv
Y
ak]fX_^SVW^]YkW]'whxT*YVgR\P!TKm)f}~SgXWhY
v
YeRWlWXVﬀSUT'T'VS]?jXVTKYk]?m)f}SighW}V{p\VS]?eR
vv
YKSiW^RP
v
Vﬀ]SRWTZflP
v
R\SmnflYrm)fhYkgUmnfhY{TgYk]]'PYTu_^YPYeR
vrv
VﬀW|_hVﬀ]SRW+¦YkW|TZfhSi]'YAgRPT'm)fhY`bk}VﬀS¶eR
vrv
YkWXeaoc£ﬂVSPYr_^Y{T
VﬀW|VﬀglTZY{T
Æ
Yk7R]Sm)fhYTÇV{p)Y{e_^Y{TdP'aT*YVﬀfh°_^YrWlYkfhP'R\WhYT
zYkW·_^akjlS]o_^Y.g}~S
v
jXV\T'T*YAcgVm)fhYkgigYAeY{T
]'PVkpVfh.VfhP!VSYkW7]Gjhf.eR\WX_^fhSiP'YuYk]¤_^f.P'STmnflYjXRfhPGgUVdP'aVgSTVﬀ]SRW£_^Y
v
Vu]'whxT*Y)z^Sig
v
}VuTZRfl]'YkW7f
Yk]oVR\P'SY4W^]aAVﬀf
v
SYkfl
v
RW]P!Vkp\VﬀSigy«W^¬XW+z)b'YA_^RSUTgY;P'Y
v
YkP!e
SYkP?jR\fhPdgUVrjXVﬀ]SYkWXe
Y;_^R\W^]uSg¶V
ﬂVﬀSi]GjhP'Y4fhp)YjXRfhP`gVdP'Y4gYe]fhP'Y`_^Y
v
Vd]whxTZYy
VﬀSiW^]YkWXVﬀW7]ASgGYT*]r]'Y
v
jXTd_^YPY
v
YkPeSY
Pd]RfXTeYkfhm)fhY[bk}VﬀS`e»\]'R)a.Yk]rm)fhSRW7]jlgfXTR\f
v
R\SWXTP'Y
v
jhgS
v
Vrp7SY_^fhP!VW^][eYTu]'P'R\STu_^YkPWhSx4P'YTuVﬀWlWhakYTuYk]dthSiYkW°V{p\VW^]ojR\fhPAeYkP]!VSWXT
y¶XY{T
jhPY
v
SY4P!Tc.P'Y
v
Y4P!eSiYP`TZR\W^]A´)^gip^SiYAÊdy=Yk]AËgSp7SY4PyÂe
R
vrv
Y4W^]eSi]'YkPugﬂ}fhWºTVﬀWXTdgﬂ}Vﬀfl]'P'Y\Ãm)fhS
_^xTrgiYTjhPY
v
SY4P!TGb'RflP!T_7Y
v
RWÈVP'P'Sip)akYVfÌ``3z
v
RSjXYk]'Si].fhp)Yk \WXVﬀ]jY4P!_^fÍ_hVﬀW|T¹gY
q?Vﬀgip\V_^RTzKR\W^].e
RW7]'P'Sithfhac
v
}~SW7]'ak \P'YkPo_hVWXTgUV©eR
vrv
fhWXVﬀfl]'a._^Y{T]whaT'VP!_hT_^fÀ`'ÎY4]
_^R\W^]ugVA YkW7]'SiggY{T'TZYuYk]`g}V
v
S]SauRW7]]Rfb'R\fhP!Tak]a;P'aeR\W^RP]!VW^]YTjXRfhP
v
R\S]Rfh]oVfeR\fhP!T`_^Y
eYT3]'P'R\STVﬀWlWhakYT
y)YkP!e
S7c[qwlP'ST*]'YkgigY´XyjXRfhPgUV_^aeR\fhp)YkP]'YG_7YGgVuRP
v
VﬀW|_^SYYkW;giRWh uYkW;gUVﬀP' \Y
Yk]uYkWº]'PV{p)Y4P!Tz+T'V¹ \YkW7]'SgigYTTZY)zXYk]ugYTZR\fh]'SiYkW
v
RPVﬀgm)f}Y4ggY
v
}VAVﬀjhjXRP]'a.gR\P!TmnfhY`b'YAP'a_^Si YVST
v
VoOKwhxTZYyhÏS
v
fhgiÐ'f
v
YT'e?_^SiWhYkS8ªy)jXYkW^]P'frPÑﬀt8_hVP'YVAÒZS+V
v
VthSgiS]!V]'YVYkS+ÒZS8jY4W^]P'f.gYe
Ð'SSigY¤_^Y
P'R
v
ÉﬀW|ÑrÒZSR\gVﬀW|_^YkSyXjXYkW^]P'fºT*fhjXRP']fhg
v
RPVﬀg%ÒZSjlP'SY4]'YkWhSUV_7YAekVﬀPY;V._hVﬀ]_^RpV\_hÑ^y3YkPeS%c
gUVﬀSW;3yjXRfhPgiYT=WhR
v
thPYkfXT*YT_^STefXTTZSR\WXT3mnfhY8bk}VﬀS7jhf;Vkp)RSiP3Vkp)YegfhSﬂykYkPeS7cVP'SUV3yhykjR\fhP
T'VA YkW7]'SiggY{T'TZYzngiYdjXYk]S]GtXRfh]_^YoTZRgiYkSg3_8}«TZjXV WhYAm)f}~YkggiY
v
Yk]]!VﬀSi]G_hVWXTGgVAT'VﬀgigYo_^YTeR\WXTZR\gYT
y
YkPeS7cÓYk]'Y4g7OyﬀjXRflPT'V \YkW7]'SgigYTTZYY4]gUVm)fXVﬀgiS]aG_^Y¤TZRWAV\ekefhY4SggiRPT'm)fhYb'Y¤TZfhSUTVﬀgiga?cŁu´7!yY
]'SiYkWXTVﬀf|T'TZS+cŁPY
v
YkPeSYkP]Rfh]YgVb'R)YkfXT*Ya{mnfhSijXYmnfhS8VoeRW7]'PSthfha`c
v
YGe!wXVﬀWh \YkPG_7frm)fhR]S_^SiYkWz
_hVWXTŁgiYr_^a{TZRP_^P'Y¡XYjXR\fXT'T*SW·TZ]YkggUVﬀSPY)z8)Vekm)fhYTudyÂb'Yr_7Ykp^PVﬀSUTjhP'Y4WX_^P'Ym)fhYkgm)fhYT`eRfhPTu_^Y
RV{p\VW^]o_^Y;jXVP']SPÃzªKYkWhR\S]doyizXYrStz´]'akjhw|VﬀWhYªyÂgY;jhPSWXe
YA_^fP!VWh Y
v
YkW^]
Ã!z8R)TmnfhSiW
yÂ*3}«µKËÔa4]!VﬀSi]j|VﬀPZﬂVS]Y
v
YkW7];WhaeY{T'T'VSPY_lVﬀWXTrgYsekV_7P'Yº_^YgV©PYkgYe
]'fhPY_7Y
v
V]'whx{TZY)yiyy¥Ãz
q?VﬀP
v
YkW«GyiÂYkPeSjXRfhPA]!Vj|Vﬀ]'SiYkWXeYyyiy¥Ãz¥Xl_^SYroyz%«]']'R\P'Yªyz3µSY4P'P'Y.qyz3§akPRWhSUmnfhYdy®Kyz
®hP'a_7akP'SUmnfhYo3yµyizhgiYk7STKyiz^§SiWXeYkW7]?³Łyiy
«]jlfhSTSigh;V]RfXTgY{TQ]whaT'VP!_hT
z)p^SiYkfhuP'R\fh]!VP!_hTRfAjXYk]'Si]!TtlgYkfXT
z)m)fhY3b'YeP'R\ST*YV{p)Y{ejhgUVﬀST*SP
_hVWXTgYTe
RfhgiRSPT_^YT3gVﬀtXRT¶R\fr_lVﬀWXTgY{TeRW7akP'YkW|eYTYk]_^R\W^]gﬂ}ae!wXVWh Y¤_^YmnflYkgm)fhYT
v
R]TVkp)Ye
Ykfh.YT*]]Rfb'R\fhP!T`Vﬀ PaVﬀtlgY¡XV]'wXVgSY[ªyzlVﬀP!e;3yz8ÓuVﬀP'S
v
ªzXWhWlY'´RjhwhSiY3yizXWhWhY[_^Yu§;yz
qa_^PSe´Xyz7®hP!VWh½.3yzhXSWX_lVddyiz^®hPa_^akPSe´Xyiz^SeR\gVTKXY`dyz7®hP!VWh½Aªyz7SiwXVﬀS´Xyiz|`VYk]!VWhR3yiz
qR¿
v
SW.Oy
«W^¬XWz4b'Yp)RfX_7P!VﬀSUTP'Y
v
Y4P!eSiYkP
v
YTV
v
STzeYkfhAm)fhS
v
Y
Æ
T*fhthSTTZYkW7]ZÇ`_7YkjhfhSUT¶jlgfXT?_^Yu_^SiAVﬀWXT
z
Yk]?Sg=V;_^YT
v
R
v
YkW7]!T3RÕTZfhtlSPKY{TZ]GthSiYkWrgY
v
R]4y^gRPT=b'Y]SYkW|TKcdgY{TP'Y
v
YkP!e
SYkPY4W^]P'Y`Vﬀfh]P'YT
z
ekVPgV;gSUTZ]'Yo_^Y[eY;m)fhY¤b'YŁgiYkfhP`_^RSUTYT*]]P'RjgR\Wh fhYzjXRflP
v
}Vkp)RSiP]Rfb'R\fhP!TuT*Rfh]YkW^fYk]jR\fhP
Ö]'R\fXT;gYT;eR\WXTZY4SgTu]'R\fb'RfhPTtlSYkW7p)YkSgigVW^]Tmnf+}Sg
v
}R\W^]ujhPR7_^S \fha)zWha{VﬀW
v
R\SWXT;e!wXV\efhW_=}~YkW7]'P'Y
YkfhsVk7VﬀW7]eY{TTZjXaeS¬8eSi]'aTmnflYGb'Y;WhYojY4fhSi WhR\P'YkP4z)b'Y;]'SiYkWXTcgYkflPuV_^PYT'T*YkPfhWjXYk]S]
v
R]`c
e!wXVeflW_=}~Ykfh8yYkPeSVkp7S_jR\fhP;]'Y{TgUVeR\WhSm)fhYT
v
VSgUT
v
YA_7ST'VW^]o_=}VﬀPP'k]YkPo_^Y
Æ
 R\ R\gST*YkPZÇ
Yk]G]RWS
vrv
R\P']'Y4ghYkW7]'whR\fXTZSUVT
v
Y)yhYkPeS®hPVﬀWX¯R\STKjXRflP]'YTKjXYkP]'SiWhYkW7]!TGeR\WXTZYkSigT
zhm)fhSW}R\W^]Gj|VT
jXRP]'aGgY4fhP!TQPfhS]Te
YkP']YTz
v
VﬀSUTmnflS^ak]VﬀSiYkW^]3Y
v
jlP'fhW7]!T_^Y?jhgY4SW;_7YT'Vﬀ \YT'T*Y)y)YkPeShËgSip^SiYkPkz
jR\fhP
gVAeR\P'P'Y{e]'SiRW_^Y
v
VdOKwhxT*YrÂﬂeYuW}ak]VﬀSi]GjXVTGfhWhY
v
SWXe
YVk×VSPYÃ!z8TZSiWhRWWhYu]'YŁﬂVSTGjXVTG]'PRjs_^Y
TZR\fXeSUT_^Y4fhrwhYkflP'YTG_^f
v
V]'SiW.Vﬀfs)VﬀjXRWs¯kVŁﬂVﬀSi]
B4Ø
w.YkW®hP!VWXeYAyyiy^P!V\T'T*fhP!VW^]W}Y{TZ]ZeYjXV\TÙ
®SW|VﬀgY
v
YkW7]3b'Y;p)RfX_^PVﬀSUTPY
v
YkPeSY
PG]'R\fXTgYT
v
Y
v
thPYTG_^Y
v
VﬂV
v
SgigYum)fhS
v
}RW7]`TZRfl]'YkW7f
]'R\fh]`VﬀfgiRWh A_7Y
v
YTak]fX_^YT
y
Ú
ÛÜÞÝŁßàáhâã0ß{ä7åæà4ç
è
é êÌëíìî ïÔîñð ò êÀóôõÎö.îñð
÷
øùúûü3ýþùßûXø   
  ºú7þ
	7úþ
	ü ü  
B
y
B
3}«_h« yoyŁyoyuydyuyuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
BkÛ
B
y
B
y
B
XYTKjlwXVT*YT_7YŁgUV
v
Vﬀ]SxkPYW7fXega{VﬀSPY yuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
BkÛ
B
y
B
y
Å
3}«_l« ydyuyuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
B
y
B
y
Ö 
fhYoT'Vkp)R\WXTKWhRf|TT*fhPŁ3}«_h«£Ù yŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
BkØ
B
y
Å
XYTGeRgigSUTZSR\WXTG_=}~SRW|TKgRflP!_hTÀyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
B
y
Å
y
B
XYTKa4WhYkP' \SYTG_7YŁtXR
v
tXVP!_^Y
v
YkW7]P'YkgUVﬀ]Sp7STZ]YTÔyuydyuyuydyuyoyŁyoyuydyuydy
Åﬀ
B
y
Å
y
Å
XYTKt|VT'T*YTGakWhYkP SY{TG_^YutR
v
t|VﬀP!_7Y
v
YkW7]AydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÅÅ
B
y
Å
y
Ö
XYT
v
R7_^YTG_^Yo_^aT*YkleS]Vﬀ]'SiRWyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÅﬀÚ
B
y
Ö
XYŁPak S
v
Y`_^YTKakWhY4P' SiYTKSW7]'Y4P
v
a_7SVﬀSiP'Y4TÞyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÅÛ
B
y
Ö
y
B
XYTGT*jXaeS¥¬eS]aTK_^YoeYuPak S
v
YÔyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÅÛ
B
y
Ö
y
Å
XYTGe
RggiST*SRW|TGT'VﬀW|TVP'P'4]eR
v
jlgYk]yŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Åﬁ
B
y
Ö
y
Ö
XYTGe
RggiST*SRW|TGV{p)Y{eVﬀPP'k]eR
v
jhgiYk]AyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÅØ
B
y
Ö
y
Ú
XYTG_7YkP'WhSiYkP!TG_7akp)YkgR\jhjXY
v
YkW7]!TryuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Öﬀ
B
y
Ú
XYd_7Yk Pad_7YŁgiStXYkP]'au_^YR\P
v
YEydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÖÖ
ﬂ ﬃ
ûﬁ 7ø!ﬁ"#%$7úﬀß&')øù
(ﬁ)*+ü$)ù
7þù
7ýú;÷,.-0/21 34
Å
y
B
YT'e
P'Sjl]'SR\W._^f
v
fhgi]'SU_^ak]'Y4e]YkfhP*³ yŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Öﬁ
Å
y
B
y
B
XYTKjlwhR)T65GSe!whYTyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÖØ
Å
y
B
y
Å
XYTGe!wXV
v
thPYTKcdSiRWhSUT'V]'SR\W yŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Öﬀ
Å
y
B
y
Ö
XYTG_7ak]'Ye
]'YkfhPTGTZSigSe
Sf
v
Ö7ﬀ984:
y·yŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ú;
Å
y
B
y
Ú
XYTGTeSW7]'SiggUVﬀ]'Y4fhP!T?cdSR7_^fhPY;_^Yoea{TZSf
v
q?TÂﬂOÃ!y.ydyuyuydyuyoyŁyoyuydyuydy
ÚhB
Å
y
B
y
Û
XYTK]akgY{T'eR\jY{T
Æ
ak]VﬀgiRWXTÇ;´)SÂ=<ﬀ>
84:
Ã'´SÂZXSÃ!y yuydyuyuydyuyoyŁyoyuydyuydy
ÚhB
Å
y
Å
Z_7YkW^]S¥¬8e4Vﬀ]'SiRWrY4]GekVgStlP!Vﬀ]SR\WyÀydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ú)Å
Å
y
Å
y
B
*_^YkW7]'S¬8ekV]'SR\W ydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ú)Å

Ø ?A@ﬁBC+DFEGDIHKJ.@;LM+NPO,D,H
Å
y
Å
y
Å
XYTGe
R7_^YT_=}SU_^YkW7]'S¥¬ekVﬀ]SRW yŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÚÚ
Å
y
Å
y
Ö Q
]!VgR\WhWXVﬀ \YdYkW.akWlYkP' \SY)yyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ú)Û
Å
y
Ö
8VeR\whakPYkWXeYY4]Gg}SU_^YkW7]'S¬8ekVﬀ]SR\Wr_^Y{TKWhYkfh]P'RW|TydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÚG
Å
y
Ö
y
B 
f}~YTZ]¤eYomnfhYugUV;eRwha4P'YkWXe
YÙ yuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÚG
Å
y
Ö
y
Å
gi R\P'S]w
v
Y`_^YugV;eR\whakPYkWXeY yuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ú;
Å
y
Ö
y
Ö
XYTKWlYkfh]'PRWXT ydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Û^B
Å
y
Ú
8Vm)fXVﬀgiS]au_=}SU_^YkW7]'S¬8ekVﬀ]SR\Wr_hVWXTZ`³ yoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÛÖ
3 ÷øR ^øXù
hßúüTS;ûýùß+S;ü%hø(US 
Ö
y
B
XY
v
R7_^xkgYo´7 yuyuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ûè
Ö
y
B
y
B
XYTR\WX_^Y
v
YkW^]TK_^Y;´7 yoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ûè
Ö
y
B
y
Å
«7jXVﬀWXT*SR\WeR\ggY{e]'Sip)YGYk]_^aR\P
v
V]'SR\W ydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ûﬁ
Ö
y
Å
WXVﬀgihT*Y]'Y4WXTZR\P'SY4ggYyryuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÛØ
Ö
y
Å
y
B
akWha4P!VﬀgiS]aT yuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ÛØ
Ö
y
Å
y
Å
®hRP
v
Y`_^Yug}a4p)akWhY
v
Y
W7]Yk]Gp)Ye]YkfhPTjhPRjhPYT_7f¹]YkWXT*YkfhPky.yoyŁyoyuydyuydy
èÅ
Ö
y
Å
y
Ö
®hRP
v
Y`_^Yug}a4p)akWhY
v
Y
W7]Yk]Gp\VﬀgiYkfhP!TKjlP'RjlP'YT_^f.]'YkW|TZYkfhP yuyoyŁyoyuydyuydy
èﬀ
Ö
y
Å
y
Ú
qR\WXegf|TZSR\W yuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Ö
Ö
y
Ö
akjXYkWX_hVWXeYoVﬀWl fhgUVﬀSPYo_^YTVXWZY\[^]`_ yuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
kÚ
Ö
y
Ú
ST*]'P'Sithfh]SRW|TGVﬀWh \fhgVSP'Y{TG_^YTKP!Vﬀ 
v
YkW7]!T yŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ﬀ
Ö
y
Û
³ÄaT*f
v
a yoyŁyoyuydyuyuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Øﬀ
a b
ßdc8ø7ùýú
TSe;"#f$7úß+&')øXù
GSüg+Íü$ﬀhûXú
&i7ùß0ûXø ühøS'+j&©ýæù{ßkhú
Gc &')øùlGm
ùßûXø n3
Ú
y
B
OQYkP
v
SWlRgR\ SiYYk]e
RW7]'Yk7]'Y)y yuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ØÖ
Ú
y
Å
´)akgY{e]'SiRWV{p)Y{eg}VﬀWh \gYo_^Y¾XR] ydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
ØÛ
Ú
y
Å
y
B 
fhYkgUmnflYTKekVP!V\e]'akPST*]'Sm)fhYT?_^YTKakp)a4WhY
v
YkW7]!T%eR
v
jlgYk]T yuyoyŁyoyuydyuydy
Øè
Ú
y
Å
y
Å
qR
v
jXVﬀPVﬀSUTZRW|TGV{p)Y{egYTKjlP'a_^SUe]'SiRWXTG_7f
v
R7_^xkgYTZ]!V]'SUTZ]'SUmnflY)y©yoyuydyuydy
ﬀ
Ú
y
Å
y
Ö
³GaTZf
v
aY4]eRWXe
gfXT*SRW|T yuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
BoÖ
Ú
y
Ö
´)akgY{e]'SiRWVﬀf
v
Rﬀ)Y4Wr_^Yugﬂ}VﬀWl gYo_=}~a
v
SUT'TZSiRW_^f.jhgf|TÄ \P'R)TKP!V 
v
Y4W^]¤_^ak]'Y{e]'a)yoydy
BoﬀÚ
Ú
y
Ö
y
B
Ê7jXR]whxTZYo_=}~fhWhYue
RW^¬X \fhP!V]'SiRWº_^aR\P
v
a4Y)y;ydyuydyuyuydyuyoyŁyoyuydyuydy
Boè
Ú
y
Ö
y
Å
Ê7jXR]whxTZYo_=}~fhWhYue
RW^¬X \fhP!V]'SiRWYkW.P'R\]!V]'SR\Wy ydyuyuydyuyoyŁyoyuydyuydy
Boﬁ
Ú
y
Ú
XYTGTZakgiYe]SRW|TYkW
v
fhg]SjhgiSeS]'aG]R]VﬀgYo_^YujXVP']SefhgiYTGe!wXVﬀP akYT
y yuyoyŁyoyuydyuydy
Boﬀ
Ú
y
Ú
y
B
´)a4gYe]SR\W.Vkp)YegV;e
RfhjhflP'Y9prqs+qutwvﬀ>^y ydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B\BB
Ú
y
Ú
y
Å
´)a4gYe]SR\W.Vkp)YefhWhYoeR\fhjhfhPYocxprqs+qutgvﬀ<7y ydyuydyuyuydyuyoyŁyoyuydyuydy
B\Bkè
Ú
y
Û Q
]fX_^YoTZlTZ]a
v
V]'Sm)fhYYkWrRWXe
]'SR\W_^Yug}a4WhYkP' \SYu_7YŁtXR
v
tXVP!_^Y
v
YkW7]ky yoyuydyuydy
B\B
Ú
y
è
¸WrjhPY
v
SY4PtlSgVW yuyuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4ÅÖ
Ú
y
 
flYkggiYT*fhS]YÙ yuydyuyuydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4ÅÛ
 yKù
7þ	3ø3ß+zý.üTSþ;lú{ùlGS9hýùûm!ûXúc hø3ß+S$TTS;ü{rû	ûXø^ø  
ﬂ(|
Û
y
B
XYT
v
ak]whR7_^YTG_^YuPa_^fXe]SR\W._^YugVA_^S
v
YkWXTZSiRW_=}flW¹Y4WXTZY
v
thgiY_^Yo_^R\WhWhakY{Ty ydy
B4ÖÅ
Û
y
Å
a¬XWhSi]'SiRWr \akWhakPVﬀgYuYk]GwlSTZ]RPSm)fhYu_^YT
v
ak]whR7_^YTWhYkfhPRWXVgYT
y yuyoyŁyoyuydyuydy
B4ÖÖ
Û
y
Å
y
B 
f}~YTZ]¤eYomnf}~fhW.WhYkfhPRWhYXÙ yŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4ÖÖ
Û
y
Å
y
Å
8V;jhP'R\ PV
vrv
V]'SiRWrWhY4fhP'R\WXVﬀgiY)yÎyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4ÖÛ
Û
y
Å
y
Ö
3}~akp)Rgifh]'SiRW._^Y{TGeRWXe
Ykjh]!TGVfeR\fhP!T_^f.]'Y
v
jXTyºydyuyuydyuyoyŁyoyuydyuydy
B4Öè
Û
y
Ö
XYTGekVﬀP]'YTGVfh]'RR\P' VﬀWhSUTZakYT
y ydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4Öè
Û
y
Ö
y
B
akWhY4P!VﬀgiS]aTKT*fhPekVﬀP]'YTVﬀfl]'RﬀﬂRP )VWhST*akYTyíyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4Öﬁ
Û
y
Ö
y
Å
XY
v
R7_^x4gY
v
V]'wha
v
Vﬀ]Sm)fhY_^YTGekVP']YTGVﬀfh]RﬀﬂRP )VﬀWlSTZa4YTy yoyŁyoyuydyuydy
B4ÖØ
Û
y
Ú
µVﬀPV
v
xk]P'YT?_=}Y4W^]P'akY`_^YugV
v
a4]'whR7_^Yy¹yuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
Ú;
Û
y
Ú
y
B
XYTG_7S
v
YkW|TZSR\WXTy ydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
Ú;
Û
y
Ú
y
Å
8VdRP
v
Yu_^f.p)RSUTZSiWXVﬀ \Y)y©yuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
Ú;
Û
y
Ú
y
Ö
XYuP!Vk)R\W_7fp)RSUTZSiWXVﬀ \Y)yÞyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
ÚhB
Û
y
Ú
y
Ú
XYu]!Vfh._=}VﬀjhjlP'YkW7]'SUT'T'V Y)yyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
ÚhB
Û
y
Ú
y
Û
8VA_^fhPakYu_^Yug}VﬀjhjlP'YkW7]'SUT'T'V Y)y²yuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
Ú)Å
Û
y
Ú
y
è
qR7_^Y[_^YoekVﬀgUefhgﬂyÎyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
Ú)Å
Û
y
Û
µ¶PRjhPSak]aTY4]GYk^Y
v
jhgY{Ty ydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
Ú)Å
Û
y
Û
y
B
ggifXTZ]P!V]'SR\W._^YugV;e
RW7p)YkP' \YkWXeY)y.yoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
Ú)Ö
Û
y
Û
y
Å
ggifXTZ]P!V]'SR\W._^YugV;e
RW7]'SW7fhSi]'a)yyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
ÚG
Û
y
Û
y
Ö

v
V Yu_^Y{TG_^RWhWlakYTG_hVWXTÄflWP'a{TZYVf_7YŁWlYkfhP'R\WhY)y yuydyuyoyŁyoyuydyuydy
B4Ûﬀ
Û
y
Û
y
Ú
ggifXTZ]P!V]'SR\W._^YTGe4VﬀjXV\eS]aTG_^YoegV\T'T*Y
v
YkW7]kyíydyuydyuyuydyuyoyŁyoyuydyuydy
B4ÛÖ
Û
y
è
ªKSgVW._^YTKjlP'RjlP'Sa4]'aTG_^YugUV
v
ak]'wlR7_^Y)yyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4Ûè
} ~
ú
hßù
T&i7øù[üTS;ü3ûø3ø$GTSxlý!&¼û; ^øüGSAþ;húkù
TS9hýùûm!ûXúc4løßS$TGS  
è
y
B
µVﬀPV
v
xk]P'YT?_^YugV;ekVP']YdVfh]'RR\P' VﬀWhSUTZakY yŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4Ûﬁ
è
y
B
y
B
XYTKjlP'YTeP'Sijh]'SiRWXT ydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4Ûﬁ
è
y
B
y
Å
a
¬XWhS]SR\W._^Ydgﬂ}YT*jXVe
Yuc;VﬀWXVglTZYkP yoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4ÛØ
è
y
B
y
Ö
µVP!V
v
xk]'PY_8}VﬀjljhP'YkW7]'SUT'TVﬀ Y[_^YugV;ekVP']Y yuydyuydyuyuydyuyoyŁyoyuydyuydy
B4Ûﬀ
è
y
Å
µ¶PSWXe
SjXVgYT?ekVﬀPVe]akP'SUTZ]'SUmnflYTK_^Y{TGekVﬀP]'YTGVfh]'RR\P' )VWhST*akYT yuydyuyoyŁyoyuydyuydy
B4èﬀ
è
y
Ö
µ¶PY
v
SixkP'YVjhjhgSUekVﬀ]SR\Wy yuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4èﬀÚ
è
y
Ö
y
B
8V;¿kRWlY
Æ
jXakP'SijhwhakPSm)fhYÇEyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4èﬀÚ
è
y
Ö
y
Å
8V;¿kRWlY
Æ
_^SUT'TZSijXVﬀ]Sp)YÇ ydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4èﬁ
B ?A@ﬁBC+DFEGDIHKJ.@;LM+NPO,D,H
è
y
Ö
y
Ö
ªKSigVﬀW£_^YugVdjhPY
v
Sx4P'Y`VﬀjhjhgiSekV]'SiRW yoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B


è
y
Ú
Ykfh7Sx
v
YVﬀjhjhgiSekV]'SiRW yuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
Å
è
y
Ú
y
B
µP'R\jhP'Siak]'a{TK gR\tXVﬀgiYTG_^YTK¿4RWhYT
Æ
P!Vﬀ 
v
YkW7]!V]'SR\W^ÇYk]
Æ
thSW|VﬀSPYÇ yuydyuydy
B
kÚ
è
y
Ú
y
Å
§?VﬀPSVthgYT?TZ]Vﬀ]'SUmnflYT yuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B
ﬀ
è
y
Ú
y
Ö
SUTZ]P'Stlfh]'SiRWVﬀWh \fhgVSPYŁY4]GakWhYkP SYeSWha4]'Sm)fhY yuydyuyuydyuyoyŁyoyuydyuydy
B4Ø^B
è
y
Û
qwhRSi._^YoegV\T'T*Y
v
YkW7]Yk]G]'YkP
v
SWlRgR\ SiY yoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4Øè
è
y
Û
y
B
a
¬XWhS]SR\W._^Ydgﬂ}YkW|TZY
v
thgY_^YTGegUVTTZYT yuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4Øﬁ
è
y
Û
y
Å
SUTZ]P'Stlfh]'SiRW_^Y
v
flg]'SijhgSieS]aG]'R]VﬀgiY yuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
B4ØØ
è
y
è
XYTKakp)akWhY
v
YkW7]!TeR
v
jhgiYk]!T yuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Bo^B
 1røUSoüTS;þ)û+ß+S4ß0ûXøSdür&©ýæù{ßkhú
Gc &')øùl^ùßûø  
||

y
B
ÊR
v
R\ akWlakS]a_^Yugﬂ}ae!wXVﬀW7]'SiggiRWA_^Y
v
fhg]S¥P!V 
v
Y4W^]Vﬀ]'SR\W ydyuyuydyuyoyŁyoyuydyuydy
Boﬀ

y
Å
q?VﬀP!V\e]'a4P'ST*]'SUmnfhY{TK_^Yug}~a
v
SUT'TZSiRW_^YTPVﬀ 
v
YkW^]Ty yuydyuydyuyuydyuyoyŁyoyuydyuydy
Å7Å

y
Å
y
B
W|VﬀglTZY`YkWrRP
v
Yu_^YTKakp)a4WhY
v
YkW7]!TÀyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Å7Å

y
Å
y
Å
SUTZ]P'Stlfh]'SiRW_^Yoew|VﬀP' \Y yuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Å7ﬀÚ

y
Å
y
Ö Q
WhYkP SiYueSWlak]'SUmnfhY_^YTP!V 
v
Y4W^]TÀyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Å7è

y
Ö
qR
v
jXVP!VSTZR\W_^YTG_^R\WhWhakYT_^Y
v
fhg]S¥P!V 
v
Y
W7]!Vﬀ]SR\WrcdfhW
v
R7_^xkgiYT*]!V]'ST*]'SUmnfhY y
Å7ﬀ

y
Ö
y
B
qR
v
jXVﬀPVﬀSUTZRW_^Y{TKpVP'SUVﬀthgiYTT*]!V]'Sm)fhYT ydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Å7ﬀ

y
Ö
y
Å
ËtXT*YkP'p\VﬀtlgYTGVWh fhgUVﬀSiP'YTKYk]Ga4WhYkP' \ak]'SUmnflYT yuydyuydyuyuydyuyoyŁyoyuydyuydy
Å7BkÅ

y
Ú
´)^W7]'wlxTZYu_7YŁgﬂ}VWXVﬀgihT*Y ydyuydyuydyuyoyŁyuyoyŁyoyuydyuydyuydyuyuydyuyoyŁyoyuydyuydy
Å7B
oûXøþ;ýSkß0ûXø
ﬂ
 
|
;ßß0ûc8ú
#	ß
ﬂAﬂ

`
ó¹ö0 ïºóôŁ

¸W_^YTKR\t7b'Ye]'SﬂT
v
Vkb'YkflP!TK_7YŁgUVdjhw7hT*Sm)fhYW7fXega{VﬀSPYY{TZ]_=}~ak]'fX_7SYkP?gYTKPakjXRWXT*YT_7f¹WlRﬀ7Vf
cd_7YTjY4P']'flP'tXV]'SR\WXTY4^]P'
v
Y{T_^Y`_^YkW|TZS]a)zjhPYT'T*SR\Wz]'Y
v
jXakP!V]'fhPY)zYkWhPSe!whSTTZY
v
YW7]Rf.VjhjXVf^
p7P'STTZY
v
YkW^]`WhYkfh]P'RWlSm)fhY)z
v
R
v
YkW7]VWh flgVﬀSiP'Y)y%¸W°_^YTŁtlfh]!T;V\e]'fhY4ggY{T_^Y.eY{TPYe!whYkP!e!whYTYkn
jXakP'S
v
YkW7]!VgYTY4]K]'wlakRPSm)fhYTY{TZ]G_8}ak]VﬀthgiSPKgﬂ}am)fXV]'SR\Wr_8}ak]Vﬀ]KW7fXegiaVﬀSiP'YoÂ«_h«ŁÃ¶mnfhS8P'YkgiSYYkW7]'P'Y
YkgigYT_7YT P!VWX_^YkflP!TŁ]whYkP
v
R7_^7WXV
v
SUmnflYTŁÂﬂ_^YkWXT*S]a)z=jhPYT'T*SRW+zQ]Y
v
jXakPVﬀ]'flP'Y)ziyy¥ÃY4]dm)fhSjXYkP
v
Yk]
_^YujhPaeST*YkPKgﬂ}R\P' )VWhSTVﬀ]SRWs_^f.WhR7Vﬀfs_hVﬀWXTTZY{TG_^S¥×8akPYkW^]YTjlwXVT*YTy
µRflPAVﬀ]']YkSW|_^P'Y.e
Yk]dR\t7b'Ye]'SzgYToeRgigST*SR\WXTŁW7fXegiaVﬀSiP'YTueR\WXTZ]S]'flYkW^]ogV.]'Ye!whWhSUmnfhYAjhPSp7Sga

 SiakY)yX«W.Y×8Yk]kzhY4ggY{TjXYkfhp)YkW7]Gk]P'YRP]'Y
v
Y4W^]?_^SUT'TZSijXVﬀ]Sp)YTKY4]GYkggiYTjXYkP
v
Yk]']YkW7]K_7YﬂVSPYŁp\VP'SY4P
g}V
v
jlgS]fX_^YGYk]?gVdWXV]'fhPYu_^YTKjXYkP]'fhPtXVﬀ]SR\WXTzhYkWARWXe]SR\W_7Yg}~akWhYkP SY`_^YtXR
v
tXVP!_^Y
v
YkW7]kz\_^Y
gVd]VﬀSiggY`Yk]_^fPVﬀjhjXR\P']STZR\]'R\jhSm)fhYo_^YTKPaVe]VﬀW7]!T
zhRf_7f¹j|VﬀP!V
v
xk]P'Yu_=}~S
v
j|Ve]4y
YrWhR
v
tlP'YkfXT*YTak]fX_^YTYk7jXakP'S
v
YkW7]!VgYTGRW7]djXYkP
v
ST_8}Rt|TZYkPp)YkP]'PRSUT
v
R7_^Y{TjlP'SW|eSjXVfh
_^Y[_^aTZSiW^]ak PVﬀ]SRWu¡XfhWPak S
v
Yu_=}~akp\VﬀjXRPVﬀ]'SiRWz8ekVP!Ve
]'akPSTZaojXVﬀP`fhWak]Vﬀ]G¬XWXVgeR
v
jhP'YkW|VﬀW7]GfhW
 PR)TuP'aT*S_^fºYk]o_^YTjXVP']'SUefhgiYTga4 xkPYT=¦=fhW°P'ak \S
v
Y[_^Yp\VjR\P'SUT'Vﬀ]SR\WeR
v
jhgxk]YdR\Õg}~ak]!V]¬XWXVg
WhY°eR
v
jhP'YkW|_²mnfhYº_7YTrSTZR\]'R\jY{T_=}~w^l_^P'R\ xkWlYRf _=}~whakgiSf
v
¦3fhWÞPak S
v
Y_7Y PVﬀ 
v
YkW^]Vﬀ]SRW
ekVP!Ve
]'akPSTZajXVﬀP;fhWlYrjhP'R7_7fXe]'SiRW·VﬀtXR\WX_hVﬀW7]'Ys_^YPVﬀ 
v
YkW^]Td_^Y]!VﬀSiggiYTd_^Sip)YkP!T*YTuVﬀSiWXTZS¤mnfhY£_^Y
jXVP']'SUefhgiYTÄgiak x4P'YT
y=µVPuVﬀW|VﬀgR\ SiYAV{p)Y{egiYTÄ¾XflS_^YT
v
V\eP'RT'eR\jhSm)fhYT
zhRW°VT'T*R7eSY;giYTKP!Vﬀ 
v
YkW7]!T
cgV©jlwXVT*YgSm)fhSU_^YYk]AgY{Tw^l_^PR x4WhYTYk]whakgSif
v
Toc¨gUV©jhwXV\TZY Vﬀ¿kYkf|TZY)y8V©PVﬀ 
v
YkW^]Vﬀ]SRW
TZSi WhY4P!VﬀSi]giYoeR
v
jXR\P']'Y
v
YkW7]G_^fsTZlTZ]'x
v
YW7fXega{VﬀSPYucwXVfh]'Yo]'Y
v
ja4P!Vﬀ]fhP'Y`Yk]c;tXV\T'TZYA_7YkWXTZSi]'a¡
eYjhP'R7e
YT'T*fXTYkP!VS]gYgSiYkWAYkW^]P'YgYT_^Y4fh;jhwXV\TZYTKjhPaeSi]'akYT
zSg8VjhjXVﬀPVi]'P!VS]¤_^RWXefhWhY¿kR\WhY`_^Y
eR)Yk7ST*]'YkW|eYgSUmnflS_^Yﬂ )V¿)y
qYkjXYkWX_hVW^]4zgﬂ}SW7]'Y4P'jhPak]!V]'SR\W²_^Y{T£PaTZflg]!V]!T.YkWÞ]YkP
v
Y_^YºjhP'R\jhP'Siak]'a{T¹T*]!V]'Sm)fhYT
zeR
vrv
Y
eYkgigYT=PaTZf
v
akYT_hVWXTg}«_l«ozkW}V_7YGTZY4WXTm)fhYGT*ShgVTZR\fhP!eYm)fhSlTZY_^a{TZSW7]'x4 P'YYT*]thSiYkW;ekVP!V\e]'a
P'SUTZakYyYe
YﬂVﬀSi]kzSg7YTZ]%YT'T*YkW^]SYkg7_8}Rtl]'YkWhSiPflWhYekVﬀPVe]akP'SUT'V]'SR\WdjhPaeSUTZYG_7YTTZR\fhP!e
YT_=}~a
v
STTZSiRW
Yk]¤_^YgiYkfhP?_^Yk \P'a`_=}a{mnfhSigSithP!V]'SR\WzYk]?_=}Vkp)RSPfhWlYtXRWlWhYoeR
v
jlP'akwhY4WXTZSiRWA_^YgVo_^^W|V
v
SUmnfhYm)fhS
eR\WX_^fhSi]ucgUVRP
v
Vﬀ]SR\W_7Y;gVATZRflP!eY)y8«WﬂVﬀSi]kzX_^YT]'P!Vkp\VﬀflYk7jXakP'S
v
YkW7]!Vﬀfl;RW7]
v
RW7]'PaomnfhY
gVdP!V 
v
Y4W^]Vﬀ]'SiRW.W7fXega{VﬀSPY9¥qGË`
Ø\Û
zXªË`¸
Ø\Ø
zX³
Û
zQ8«Kq
è
zX³§
Ø

W+}YT*]GjXVTGP'YkgiSakY_^Y
v
VWhSxkPYdfhWlSp)R7m)fhYrcrgUV¹_7aTZSiW^]ak PVﬀ]'SiRW°_=}flW©WhR7Vfe!wXVﬀf|_©crtXV\T'TZY£_^YkWXT*S]'az=Yk]u_^Y{TtlP'ST*fhP'Y{T
v
ae4VﬀWhSUmnfhY{TfªËŁq
\Ø
z7ªËuq
ﬀ
z^uË³
^B,
eRWX_7fhST*YkW^]ak VﬀgiY
v
YkW7]3cŁfhWlYjhPR7_^fXe]SR\W.VﬀtXRW|_hVﬀW7]'Y
_^YP!V 
v
Y4W^]Tyh¸We!whR\SVﬀjhjhPRjhPSa[_^YoeRgigST*SR\WXTYT*]GWhaeY{T'T'VSPY)y
VﬀW|TeY£eRW7]'Yk7]'YzQgiYTde
RggiST*SRW|TdeYkW7]'PVﬀgiYTu_=}SiRWXTdgiRfhP_hT;c_^YTdakWlYkP' \SYTSW7]'Y4P
v
a_7SVﬀSiP'YT
Rﬀ×8PYkW^]jhgifXTZSiYkfhP!TGVkp\VﬀW7]!V YT
yq}Y{TZ]GYkW.Y×8Yk]p^SUV;eYTeRgigSUTZSR\WXTGm)fhYug}R\W.jY4fh]a4]'fX_^SiYkP_^YTTZlT­
]'x
v
YT_^YA]!VSgigYTgiYTjhgf|TŁakgiYkp)akYT
zhgV¹]VﬀSiggY;Y4]!VﬀW7]ug}~fhW_7YTjXVﬀPV
v
xk]P'YTS
v
jXRP]!VW^]TŁ_7YreY4]']'Y
jhw7hT*Sm)fhY)y)o}Vﬀfl]'P'Y`jXVﬀP]KgY`eR
v
jhgY4^Y?W^fXe
gaVSP'YGjlP'R7_^fhSi]GjXYkfh]GT*fhthSiPflW.elegY_^YeR
v
jlP'YTTZSR\W^
Yk7jXVﬀW|TZSR\WºmnflSgiY;eR\WX_^fhSi]_hVWXTfhWlYdP'a4 SR\WºcﬂVﬀSithgY[_^YkWXT*S]a)yX«W^¬XWzXRWjXYkfh]`jY4WXTZYkP`m)fhY;eY{T
eR\ggSUTZSiRWXTuTZR\W^][T'VWXT;_^Rfl]'YrjhgifXTuTZS
v
jhgY{TcVWXVﬀgihT*YkPdYk]oc
v
R7_^akgiSTZY4PumnflYreY4ggY{TRÕgiYrm)fXV\TZS¥
BB
BkÅ 4LOTEGoL+M+o
jhPRb'Ye]SgYYk];gVºmnf|VTZS*e
SthgiY.TZYs_^aTZSiW^]xk PYkW7];TZR\fXTgiYkfhP;SW7¾XfhYkWXe
Y
v
fl]'fhYkgigY_^Y.gYkflPAewXV
v
jXT
eR\fhgR
v
thSiYkWXT
y|qY4jY4WX_hVﬀW7]kz7g}~akWhYkP SY`_^YtXR
v
tXVP!_^Y
v
YkW7]P'Ym)fhSUTZYjXRflPR\tXTZYkPp)YkPKgiY
v
aekVﬀWlST
v
Y
_^YGP!V 
v
YkW7]!V]'SiRWA_hVWXTgiYTeR\ggSUTZSiRWXTgiYTjhgf|TeYkW7]'PVﬀgY{TeRW|_^fhS]?cu_^YT]Y
v
jXT_7YPaVe]SR\W;]'P'x{T
eR\fhP']Tz=Yk]Sg3W}~YTZ]jXVTakp7S_7YkW^]m)f}~fhWam)fhSigStlP'Yu]'R\]!Vﬀg¶TZRSi]uVﬀ]]'YkSiW^]
v

v
YjXRflPd_7YTeR\ggSUTZSiRWXT
cR\P']P'YeR\fhp7P'Y
v
Y4W^]4y^µ3RfhP`eYd]*7jXY;_^YoP'aV\e]'SiRWzhgiYTÄY
×=Y4]!T_^^W|V
v
SUmnfhY{TYk]gYo_^Yk \P'a[_^Yd]whYkPZ
v
VgSTVﬀ]SRW.jXYkfhp)Y4W^]Gk]P'Y[eRW7]'P»ga{TKY¢.e4VeY
v
YkW^]YkW
v
YT*fhP!VW^]GjhPaeSUTZa
v
Y4W^]gY{TG_^ST*]'P'Sithfh]SRW|T
VﬀWl fhgUVﬀSPYTdYk]oakWhYkP ak]Sm)fhYTd_7YTŁjhPR7_^fhSi]!TA_^YP!V 
v
Y4W^]Vﬀ]'SiRWy3¸WlY.TZ]P!Vﬀ]ak SiY.jRT'T*SthgiY.TZY_^a
eR
v
jXR)TZY4P!VﬀSi]YkWA]'PRSTak]VﬀjXYT
y^ORfl]K_8}VﬀtXR\P!_gUV
v
STZY?YkW`Łflp^PY_=}R\fh]'SigT_^Y`TZa4gYe]SR\W;jhfhSTT'VW^]T
V{¬|Wº_=}SUTZRgiYkPGg}~ae!wXVﬀW7]'SiggRW._8}SW7]'a4P'k]4y^«WXT*fhS]YdfhWlYdakp\VﬀgifXVﬀ]SR\W_^YTKR\tXTZY4P'p\VﬀthgiYTVWh fhgUVﬀSiP'YT
zX_^Y
RP
v
Y)za4WhYkP' \ak]'SUmnflYTQY4]K_7YjXVP']S]'SiRW_^Y`ewXVP' \Y)y7®SWXVgY
v
YkW^]gUVueRW^PRW7]!V]'SR\W._^YTjhPa_^SUe]'SiRWXT
_=}~fhW
v
R7_^xkgiYuTZfhjljRT'VW^]gﬂ}am)fhSigStlP'YVkp)YegiYTKjhP'R\jhP'Siak]'a{TG_^Yug}a{ewXVW^]Sgig¥R\WY4^jXakPS
v
YkW7]!Vgy
XY
v
YkSiggiYfhP
v
Rﬀ)Y4WdjXRfhP?gVP'a{VﬀgSUT'V]'SR\WA_^Y]'YkgigYTa4]'fX_^Y{TzYT*]?T'VﬀW|TKeR\W^]YTZ]Vﬀ]'SiRWAfhWhY`_^ak]Ye
]'Y4fhP
Ú;
jXYkP*RP
v
VﬀW7]¡hT*YkfhSg8_^Yo_^a4]'Ye]SR\WgiYjhgf|TKtXVTKjXR)TTZSithgY)zh \P!VWX_^Yo_^7WXV
v
SUmnflYYkWakWhYkP SY
jXRfhPfhWhYogVP' Yu V
vrv
Y`_^YujhPR7_^fhS]Te!wXVP' a{Tzh]'PxTKtXRWhWlYd PVﬀW7fhgVP'Si]'a)y
qY]P!Vkp\VﬀSigP!VjhjXRP']Y.TZflPŁgiYA_^Yk \P'a_=}am)fhSigStlP!Vﬀ]SR\W_hVWXTŁgiYTeR\ggSUTZSiRWXTe
YkW^]P!VgYT_7Y;gVrP'a
Ve
]'SR\WrKP 6¡A¢;£c9¤7vY*§ÀjXVPGW^f|egakR\Wyh«We!whRSUTZSTT'VW^]eY4]']'Y`P'aV\e]'SiRWz7g}a4WhYkP' \SY]'R\]!VﬀgiY
_^SUTZjXRWhSithgYAjXVP;eR\WXTZ]S]'f|VﬀW7]ŁY{TZ]uYkW7p^SiP'RWa4 )VﬀgiYrcrgﬂ}akWhY4P' SiYA_^YAgSVST*RWºW^fXe
gaVSP'YyQXYelegY[_^Y
eR
v
jhP'Y{T'TZSiRW^ﬂYk7jXVﬀW|TZSR\W²m)fhY.gYsTZlTZ]'x
v
Y.TZflthS]4zeRWX_7fhS]c©fhWhY.akWlYkP' \SY_=}Y4^jXVWXTZSiRWﬂVﬀStlgY)y
qYkgUV
v
SWhS
v
SiTZYfhWeRfljhgV Yda4p)YkW^]fhYkgXYkW7]'PYŁgiYTK_7Yk PaT_7YŁgiStXYkP]'a \Rfhp)YkPWXVﬀW7]g}Y4^jXVWXTZSiRWrY4]
eYkflr R\fhp)YkP'W|VﬀW7]GgVŁP!V 
v
Y4W^]Vﬀ]'SiRW._7fTZlTZ]x
v
Y)y
XYr_7STZjXRTZS]S¥?fh]SgSUTZa;jXRflPde
Yk]']Ydak]fX_^Y;YT*]ŁgiY;_^a4]'Ye]YkfhPu*`³ SWXT*]!Vﬀgiga[VﬀfhjhPxTu_^YAg}V\e
eakgiakP!V]'YkflPd`'3yXYTŁjXYkP*RP
v
VﬀWXeY{TŁ_7f_^a4]'Ye]YkfhPuRW7]ujXYkP
v
SUTfhWhY£VﬀWXVglTZY_^ak]!VSgigakYA_^Y{T
_^SUTZ]'PSthfl]'SR\WXTdVWh flgVﬀSiP'YT
z3eSWha
v
Vﬀ]Sm)fhYTzhY4]dYkWº]!VSggiYT_^Y{TP!V 
v
Y4W^]TjXRfhP;giYTueRgigST*SR\WXTgYT
jhgifXTKp^SiRgiYkW^]YTy
VﬀW|TdfhW©jlP'Y
v
SiYkP]'Y
v
j|Tz=gUV¹e
gVTTZS¬8ekVﬀ]SR\W_^YAgV.eY4W^]P!VﬀgiS]aA_^YTakp)akWhY
v
YkW)]!TV¹a4]'a;Y×8Ye
]'flakYV{p)Y{e£]P'R\ST;RtXT*YkP'p\VﬀtlgYT
v
RWlR7_^S
v
Y4WXTZSiRWhYkgigYTu_^YTZakgiYe]'SiRWy3}ae!wXVW^]SggiRW_7YeR\ggSUTZSiRWXT
eYkW7]'PVﬀgiYTR\th]'YkW7f.Vkp)YeGgYT]'PRSTKjlP'R7ea_7fhP'YTG_7YuTZakgiYe]SRWAYT*]GeR
v
jXVﬀ]SthgiYVkp)YeGfhWT'e
akWXVﬀPSR[_^Y
TZR\fhP!e
Y;]'whYkP
v
VﬀgiST*akYjhPaTZYkW7]!VW^]fhWºVggR\Wh Y
v
YkW7]GTZY4gRWgﬂ}V^Yo_^fﬂVST'e
YVﬀfy8aVW
v
R\SWXT
zhg}VWXV{
glTZYjhP'ae
STZY_^YTuae!wXVﬀW7]'SiggR\WXTRth]YkW7fXTŁgUVﬀSTTZYrflWÎe
YkP']VﬀSWºWhR
v
thPYr_7Y.mnflYTZ]SRW|TŁYkWT*fXTZjXYkW|Ty
d}~fhWhY;jXVP']giYTgSiYkWXTGYkW7]'P'YogYTGp\VﬀPSVﬀtlgYT_7YATZakgiYe]'SiRW.Yk]giYTGRtXT*YkP'p\VﬀtlgYTuTZY4P'p\VﬀW7]ucgﬂ}VﬀW|VﬀglTZY
eR\WX_^fhSUTZYkW7]_lVﬀWXTeYkP]!VﬀSiWekVTcA_^YTV
v
thSi f¥0]aT_hVﬀW|Tg}~SW7]'YkPjhP'ak]Vﬀ]SRW£_^YTGP'aT*fhg]Vﬀ]!T
yXd}Vfh]'PY
jXVP']GgY{T¶a{ewXVW^]SgigRW|TT*fhjhjXR)T*aTGeR\W^]YkWhSPfhWlSm)fhY
v
YkW7]_^Y{Takp)akWlY
v
YkW)]T_^Y`TZRflP!eYflWhSm)fhYuT*RW7]
eR\W^]V
v
SiWhaTj|VﬀP`_^YTKakp)akWlY
v
YkW)]T¶SUT'T*fXTG_=}Vfh]'PYT
v
aekVWhST
v
YT_^YuPaVe]SR\Wy
8VrTZa4gYe]SR\W_8}fhW.ae!wXVﬀW7]'SiggiRW.P'YkjlP'aT*YkW^]Vﬀ]S¥lb'Rf|VﬀW7]fhWP»giY
v
Vkb'YkfhP¤_hVﬀWXTgYTGVWXVﬀgihT*YTÄY4]
gY{TeRW|egfXT*SR\WXTumnfhY;gﬂ}R\WjY4fh]u]'SPYkP`TZfhPugY{TjhP'R\jhP'Siak]'a{T_^Y;gV
v
V]'SixkP'YuW7fXega{VﬀSPY)zXWhRfXTuVkp)RW|T
e!whRSUTZS_^YrjXR\fhP!T*fhSp7P'Ys_^YTdSW7p)YT*]'S Vﬀ]SRW|TŁjXRfhPV
v
akgSiRP'Y4PŁgUVmnf|VﬀgSi]'arY4];gVjXYkP']SWhY4WXeY._^Y.gUV
TZa4gYe]SR\Wz^Yk]_7RWXegV;m)fXVgS]ao_^YuWhR)TeRW|egfXT*SR\WXTy
Rf|TdVkp)RWXT
zjXRflPdgV.jhP'Y
v
SxkPYŁR\STzfh]SgiSTZa;flWhY
v
ak]whR7_^Y
v
flg]'SU_^S
v
Y4WXTZSiRWhWhY4ggYo_^Y.egUVT­
TZY
v
YkW7]_^YTakp)a4WhY
v
YkW7]TKtXVT*akYATZflPgYTekVP']'Y{TVﬀfh]RﬀﬂRP )VﬀWlSTZa4YTu_^YAÓRwlRWhYkW+yqYk]']Y
v
a4]'whR7_^Y
RjXxkPYGfhWAegUVT'T*Y
v
YkW7]YkWuRWXe]SR\WA_^fA_^Yk \P'aG_7YeR
v
jlgak]fX_^Y)z4_^YKgﬂ}VﬀWlSTZR\]'PRjhSiY_^YT3_^ST*]'P'Sithfh]SRW|T
VﬀWl fhgUVﬀSPYTzhY4]G_^YugVuP'YkgUVﬀlVﬀ]SRW.YkWakWhYkP SYy|qY4]']'Y
v
a4]'whR7_^Y`_^R\WhWhYufhW.aegUVﬀSPVﬀ \YWhRflp)YVﬀfTZflP
gY{T
v
aekVﬀWlST
v
YTÄY4W©jhPaTZY4WXeY_hVﬀWXTugYToeRgigSUTZSR\WXTgiYTjhgfXToeYkW7]'PVﬀgY{TyXYTujhP'R7e
YT'T*fXT;_^Y;P!Vﬀ 
v
YkW7]!V]'SiRW
v
STYkW;a4p^SU_^YkWXeY¤TZR\W^] giRtXVgY
v
YkW^]3]'PxT_^S¥×8akPYkW7]!TgiYTfhWXT_^Y{TVfh]'PYTy7a{VﬀW
v
R\SWXT
z
gY{T¾XfXe
]'fXV]'SR\WXTŁjlP'aT*YkW^]YkW7]d_lVﬀWXTdgiYT
v
a{ekVﬀWhSUT
v
Y4T_^YAP!Vﬀ 
v
YkW7]!V]'SR\We
RWX_^flSTZY4W^]oc_^YR\P']T
BkÖ
P'Y{eRfhp7P'Y
v
YkW7]!T_^YT%_^ST*]'P'Sithfh]SRW|T_=}R\tXTZY4P'p\VﬀthgiYTy)qYkgUVP'YkW|_;_^akgSUekVﬀ]3gV`TZakjXVP!V]'SR\WWlYk]']Y_^YGeY{T
jhPR7eYT'T*fXTdVf
v
R)YkWs_=}fhWlYfhWlSm)fhY;p\VﬀP'SUVﬀthgiY)yXYTuakp)akWhY
v
YkW)]!T_^Y
v
flg]'SP!V 
v
YkW^]Vﬀ]SRWVSWXT*S
TZa4gYe]SR\WhWhaTuTZR\W^]Ae
RW^PRW7]'aT;Vfh©jlP'a_^SUe]'SiRWXTo_=}flWhYrp)YkPTZSR\W_^f
v
R7_^xkgY_^Y
v
fhgi]'S¥PVﬀ 
v
YkW^
]!V]'SiRW°TZ]!V]'SUTZ]'SUmnflY¹´7 m)fhST*fhjhjXR)T*YrfhWhY;RP
v
YAVﬀgigRWl akYA_^fºp)Rgif
v
Y[_^YPYkYk¿kY
R\fh]Yk]flWhY
akWhY4P' SiYre
RggiYe]Sp)Y
v
R7_^akPakY)yXYTŁjlP'RjlP'Sa4]'aTYk7jXakP'S
v
YkW7]!VﬀgiYkT_^YTu_^SUTZ]P'Stlfh]'SiRWXTu_^Yew|VﬀP' \YY4]
_^YT3RtXT*YkP'p\VﬀtlgYTe
SWha
v
Vﬀ]'SUmnflYT=T*RW7]mnf|VﬀW7]'S]Vﬀ]Sp)Y
v
Y4W)]=P'Y4jhP'R7_^flS]'Y{TjXVﬀP¶eY
v
R7_7xkgY?TZ]Vﬀ]STZ]Sm)fhY)y
3}a4WhYkP' \SY_=}~YkleS]Vﬀ]'SiRWo]'whYkP
v
Sm)fhYÂ0gUV]!VﬀSiggiYÃ_7YgUVTZR\fhP!eY`_^Y
v
V]'SixkP'Y?ak]'fX_7SakY?P'YkjhPaTZY4W^]Y¦
>ﬁ§
Â<7¤ﬁ§AÃG_7YŁgﬂ}akWlYkP' \SY`_^ST*jR\WhStlgYAÂ_^fWhR
v
thPY]R]!Vg_7YŁW7fXegiakRW|TÃ!y
3}R\P' )VWhSTVﬀ]SRWº_7Yde
Y
v
VﬀW7fXT'ePS]YT*]GgV;TZflSp\VﬀW7]'Y)y
VﬀW|TŁgYAjhPY
v
SY4PewXVjhS]P'Y)z8WhRfXTﬂVﬀSUTZRW|TflWTZfhPp)Rg_7YgUV£jlw^lTZSUmnfhYA_7YTueRgigST*SR\WXT_=}~SRW|T
gR\fhP!_lTKYkW.WhRfXTGP'a
akP!VW^]¤c;_^YTGVT*jXYe]!TKgiSaT?cdWhR]P'YujhPRthgia
v
Vﬀ]Sm)fhY)zY4]GYkWrP!VjhjXYkgVW^]`eYkP]!VSWXT
P'a{TZfhgi]!Vﬀ]TÄY4^jXakPS
v
YkW7]!Vfh;_7RW7]eY`]'P!Vkp\VﬀSigYTZ]GgUV;eRW7]'SiW^flS]'ay
¸WhYo_^YTeP'Sijh]'SiRW_^f_^SUTZjXR)T*S]'SY4^jXakPS
v
YkW7]!Vg8Z`³ÈYTZ]GYkW|TZfhSi]'Yo_^RWlWhakYo_hVﬀW|TÄgiYdT*YeR\WX_
e!wXVﬀjhSi]'PY)y
XYG]'PRST*Sx
v
YKe!wXVjhS]P'YKY{TZ]%eRWXTVePacfhWhYKjlP'aT*YkW^]Vﬀ]SRWA_7YTRfl]'SgUTV\_hVﬀjl]'aTcWhR\]'PYG]'P!Vkp\VﬀSigz
VﬀSiWXTZS?m)fhYAgYTR\tXTZY4P'p\VﬀthgiYTjXYkP']SWhYkW7]'Y{TjXRfhP[TZS \WhYkPugY{TY×8Yk]!Tu_^Y_^aR\P
v
V]'SiRWº_hVWXTŁgiYAekV_^PY
_=}~fhWhYo_^aT*SW7]'ak \P!Vﬀ]SR\WT*]!V]'ST*]'SUmnfhYTZS
v
fhgi]!VﬀWlakY)y
XYºeSW|mnfhSix
v
Y.e!wXVjhS]P'YjlP'aT*YkW^]YgUV
v
a4]'whR7_^Ys_^YTre4VﬀP']YTrVfh]'RR\P' )VWhST*akYT._^YºÓR\whRWlYkW
ÂZ´lË©Ãt|VTZa4YdT*fhP`_^YTKP'a{TZYVfh._^YuWhYkflP'RWlYTÄWlRWT*fhjXYkP'p7ST*aTy
XYTZSi^Six
v
Y%ewXVjhS]P'Y]'PVﬀSi]'YG_7YKg}VﬀjhjlgSe4Vﬀ]'SiRWo_^Y?gV
v
ak]'wlR7_^Y?_^YT3ekVﬀP]'YT3Vﬀfh]RﬀﬂRP )VﬀWlSTZa4YTcÄgUV
P'a{Ve]SRW
=
¨4
P ¡
¢;£Ac
ÖÅ
Y*§ÎjXVPW7fXegiakRW+zﬀYk]%gY_^YkPWhSY4Pe!wXVﬀjlS]'PYGYTZ]¶eRWXTVePacgﬂ}VﬀW|VﬀglTZY
_=}~fhWae!wXVﬀW7]'SiggiRWº_^YeRgigSUTZSR\WXTz3T*akgYe
]'SR\WhWhakY{TVkp)YedgV
v
ak]'wlR7_^Yr_7YTuekVﬀP]'YToVﬀfh]RﬀﬂRP' VﬀWhSUTZakY{Tz
eR
v
jXVﬀ]SthgiYVkp)YeGfhWT'e
akWXVﬀPSRA_^YP'YkYk¿4YR\fh]G_7aRP
v
a)zSiWX_^Sm)fXVW^]?fhW_^Yk PaS
v
jR\P']VﬀW7]G_=}~amnflS¥
gSithP!V]'SiRW_hVﬀW|TÄgiYŁjlP'R7eYTTZfXT_^Y
v
fhg]S¥P!V 
v
YkW7]!Vﬀ]SR\WA_hVﬀWXTGgY{TGeRgigST*SR\WXTGeYkW7]'PVﬀgY{Ty
XYdPaTZf
v
aYk]GgUV;eRW|egfXT*SR\WT*fhSp)Y4W^]4y
BÚ 4LOTEGoL+M+o
© ª
ê¬«íô8ó¹ö.î ­
ìê ö¹îw
ª
îÎö
ª
î ïÔî ì®;¯ ï¯ °
feufhP_^Yug}Vﬀ]R
v
Y`TZYu]'PRfhp)Y`gYWhR7Vfy=qYk]GRt7b'Y4]KYT*]GgfhS
v

v
YeR\WXTZ]S]fhao_^YuWhYkfh]P'RW|T
Yk]o_^YAjhP'R\]'R\WXTy%«¶fl
v

v
YkTTZR\W^][eRW|TZ]'Si]'fha{TŁ_7Yrm)fXVﬀP½hT
zP'Yk]YkW^f|TYkW7]'P'YAYkfhj|VﬀPo_^YTu gflRWXT
y
8VAeRwha{TZSR\W.SW7]'YkPWhYu_^YoeYTWhR7VﬀfhYTZ]V\T'TZflP'akYojXVﬀPGgiYTKSW7]'YkPVe]SR\WXTYkW7]'PYueR\WXTZ]S]'f|VﬀW7]!Ty=XY{T
W7fXega4RWXTAT}~RP!_7RWhWhY4W^]._lVﬀWXTflWÈewXV
v
j·_^Y¹R\P!eYsmnf+}SgUT;eP'a4YkW^];Y4fhn
v

v
YkT
yXYTAVﬀjhjlP'R7e!whYT
jhwha4WhR
v
a4WhRgiR SUmnflYTŁR\W^]AT*Rfhp)YkW7]AeR\WXTZSU_^akP'aeYWhR7Vﬀf·eR
vv
Y;fhWhY. R\fh]']Y_^Y.giSm)fhS_^YAYk];gUV
jhPYTZYkW|eY_^YeR
v
jXR)TVﬀW7]'YTAc©e
RfhP]'Y.Yk]c giRWh \fhYjXRP]'akYs_hVﬀW|Tg}~SW7]'YkPVe]SRW°RW7]jXYkP
v
STo_^Y
ﬂVﬀSiP'Y;gﬂ}VﬀW|VﬀgR\ SiY;YkW^]P'YogYdWlRﬀ7VfYk]fhW¾XfhSU_^Y
v
VePR)T'e
RjhSUmnfhY[_^Y;p\VﬀW°_^YkP±°VVgT
yVﬀW|TWlR]'PY
YkW7p^SiP'R\WhWhY
v
Y4W^]`mnflR]'SU_^SY4Wz3eYk]']Yr R\fh]']YrYT*];P'YkgUVﬀ]'Sip)Y
v
YkW^]`TZ]VﬀthgiY)yVSTomnfhY£TZYrjXV\T'T*Y]*SigGT*S
RW²gUVeR
v
jhP'S
v
YAYk].m)f}R\WÎgVºjR\P']Yºc_^YT]Y
v
jXakPVﬀ]'flP'YTdYk7]'P
v
YThÙq}~YTZ]AjXRfhP.PakjXRWX_^PY
cÎe
Yk]']YºmnfhY{TZ]'SiRWÍmnflY©gﬂ}RWÈp)Ykfh]_^a4]'YkP
v
SWhY4P;g}«m)fXVﬀ]SR\WÀ_=}«]!Vﬀ]sfXegiaVﬀSiP'Y°Â0g}«_h«ŁÃ!yqY{T
ak]Vﬀ]!T.m)fhSjXYkfhp)Y4W^]AWhRf|T¹T*Y
v
thgYkPAV\T'T*Yk¿©jXYkfÍeR
vrv
flWXTdT*RW7]¹Y4WÎﬂVﬀS]V\T'TZY4¿P'akjXVWX_^fXT._hVWXT
g}~fhWhSip)YkP!T
zkeR
vrv
YjXVPYk7Y
v
jhgiY_hVWXTg}~Yk7jhgRTZSR\Wo_=}fhWlYGTZfljY4P'WhRp\VRfA_hVWXTgY¤eufhP%_^YTak]RSigYT
cWhYkfh]P'R\WXTyh3}Y4WXTZY
v
thgiY_^YTP'a4jR\WXTZY{TcueY{TjXYkP']fhP'tXV]'SiRWXTTZYP'a{TZf
v
Y¤_hVﬀW|T¶gﬂ}
Q
m)fXVﬀ]SRWA_8}
Q
]!V]
fXe
gaVSP'Yy
±³²,± ´¶µ·g¸0·X¹
8VreR
v
jXVﬀPVﬀSUTZRWs_^YdgUV
v
Vﬀ]'SixkP'Y`W^fXe
gaVSP'YcfhWhYo Rfl]']'Y[_^YdgiSm)fhS_7Yp\VthSY4WVfº_^YkgUc;_^YdgUV
TZS
v
jhgiYdS
v
Vﬀ YyXYT
v
R7_^xkgiYTG]'whakR\P'SUmnfhY{T_^Y
Æ
 Rfl]']'YgSm)fhSU_^YÇ;RW7]u]'SiP'adj|VﬀP']S?_^YAeYk]]'YATZS
v
SgiS¥
]'f|_^Y)yqYT
v
R7_^x4gYTKjXYkP
v
Yk]']YkW7]G_^Y[_^aePSP'YoVkp)YefhWhYo]'PxTÄtXR\WhWhY;jhPaeST*SR\WgY{TÄjhPRjhPSak]aT_^f
WhR7Vﬀf_hVWXTKT*RWrak]Vﬀ]RWX_hV
v
YkW7]!Vgy\¸Wr_7YTP'aT*fhg]Vﬀ]!TgiYTjhgfXT
v
VP!m)fXVﬀW7]!TYT*]gVP'YkjlP'R7_^fXe
]'SR\W
_^YTakWhYkP SY{T_^YdgiSVSTZR\Wº_^YTWlRﬀ7VfhVf
v
R)YkW_^Y;gV;RP
v
fhgiYŁjlwhakWhR
v
akWhR\gR \Sm)fhYo_^YAªKYk]whY
±ºYkS¿Tºﬀ½)YkP`~±È«
Ö\Û
z3m)fhYAg}R\W©jXYkfl]dp)RSiPoeR
vrv
YdfhWhYamnf|Vﬀ]'SiRW_8}ak]Vﬀ]oc¹]Y
v
jXakP!V]'fhPY;W^flggY
P'Y4gSVW^]`fhWhYA P!VWX_^YkflPdYk7]'YkW|TZSp)Y.ÂgVr]!VSgigY`»ŁÃ`crfhWhYA PVﬀWX_^Y4fhP;ekVP!V\e]'akPST*]'Sm)fhY.Âg}a4WhYkP' \SY[_^Y
gSUVﬀSUTZRW¼2WdÃy
½%¾6½f¾6½ ¿
'ÀÁ#+ﬁ*gÂ3#12#ﬂUÄÃﬀ ÆÅ¨Ç4Â3ﬃ#+Hﬀ
8VreR
v
jXVﬀPVﬀSUTZRW.YkW7]'PYufhWhYu R\fh]']YA_^YugSm)fhSU_^YYk]GgiYŁWlRﬀ7VfjXYkfh]T*YdjXRflP!TZflSp7P'YdY4WXeRPYufhW
jXYkf.jhgf|TgR\SWyXËWrjXYkfh]GYTT'Vk)YkPG_7Yu_^a¬XWlSPKgﬂ}«_h«dyhqYk]]'Yam)fXV]'SR\WrjXYkP
v
Yk]?_^Yu_^ae
P'SPYgﬂ}ak]Vﬀ]
Yk];gﬂ}akp)R\gfh]SRW°_^f·TZlTZ]x
v
YAYkWRWXe
]'SR\W·_^YT;eR\W^]P!VﬀSiW^]YTdm)f}~SgGT*fhthSi]kyY¹jlgfXT
z]'Rfl]AeR
vrv
Y
BkÛ
Bkè ÈŁÉ4@,ÊMLODFËﬀÌwÍXC+@FOD
6É4DPOoÉ DEGDC,Î ÏÐEGÏ%Ñ
jXRfhPgY{T¾XfhS_7YTz7YkggiYjXYkP
v
Y4]G_^Yo_^ak]YkP
v
SWhYkP%gYTK]P!VﬀW|TZS]SR\WXTG_^YujhwXV\TZYTeR
vv
YGgYujXV\T'T'V Y[_^Y
g}~ak]!V]GgSUmnfhSU_^Y`cgﬂ}ak]Vﬀ]K Vﬀ¿kY4fh=y
Ò%ÓdÔZÕ
B
y
B×ÖÙØAÚIÛÜ,Ý9Þàß;áâß;ãdÞä;åÞ;Ý9Ýxæ×ßGæ¶çÛ(Þè
æéßGæjêëÞâÝ9Þﬀì=ã+í,åIæjîáTÚê\ÜÞ;ãdåPæéß;Þ;îﬁèéêæïçêëÞ;î
ì6æ,ÝðçÜ,åÄÞﬀì=áGåPæPñ6ßGæ,î;èoã\ìÜòóãdåPÜôßGæôêëÞ2åPÜ\õ
Ü,åPæ,îÚæöP÷KøðùZúûdü
Sp)Y4P!TZY{TKjhwXVT*YTGjY4fhp)YkW7]Gk]'PYu_^a¬XWlSYTG_hVWXTgiYjhgVW]Y
v
jXakP!V]'fhPY­_^YkWXT*S]'ay|qYojhgVW.jR\fhP
gV
v
V]'Sx4P'YW^f|egaVSPYYTZ]%T'e!wha
v
Vﬀ]'SUTZaT*fhPgUV¤¬X \fhP'Y
B
y
B
VﬀW|TeYG_7SVﬀ \P!V
vrv
YR\WdjXYkfh]_7akWhR
v
thPYkP
m)fXVﬀ]P'YujhwXV\TZYT
¡
ý
¸WlYjhwXV\TZYugSUmnfhSU_^Yc;_^YTG_7YkWXTZSi]'aTYk]G_7YT]Y
v
jXakP!V]'fhPYTRÕ.gY{TWhR7VﬀflrT*RW7]GjhP'R7e!whYT?_^Y
giYkfhPak]Vﬀ]RW|_hV
v
Y4W^]VﬀgR\f©ﬂVﬀSithgY
v
YkW^]GY4heSi]'a)yq}Y{TZ]gﬂ}ak]Vﬀ]u_^f°WhR7Vﬀf°_hVﬀWXTgiYTuVﬀ]'R
v
YT
m)fhShWhR\fXTY4W^]RfhPYkW^]4yn8Vo_^YTeP'Sijh]'SiRWA_^YeY4]']'YGjlwXVT*YeR
vrv
YfhWAgSUmnfhSU_^YKY{TZ]thSiYkWAak]!VthgSiY)y
ý
¸WlYGjhwXVT*Y Vﬀ¿kY4fXTZY)zmnfhS7YT*]flW; )Vﬀ¿`_^YGwXV\_^P'R\WXTz)giRP!TmnflYGgV]Y
v
jXakP!V]'fhPYKYT*]jhgifXTakgiYkp)akY
m)fhYoeYkgigY`_^Yug}a4]!Vﬀ]KR\WX_hV
v
YkW7]!Vﬀgﬂy
ý
¸WlYjhwXV\TZYuT*RgSU_^Yum)fhS8eRPP'YT*jXRWX_.c;_^YgUV
v
V]'SixkP'YKPRS_7YcdwXVfh]'Y_^YkWXT*S]'ay|qY4]']'Y`jhwXVT*Y
eR\WXTZ]S]fhYkP!VS]GgiYueufhP_^YTGak]RSgiYTKcdWlYkfh]'PRWXT
y
ý
¸WlYjhw|VTZY.jhgUVT
v
V^z=R\th]'Y4W^fhYjR\fhP;_7YTd_^Y4WXTZSi]'aTuYk]o_^YTŁ]Y
v
jXakPVﬀ]'flP'Y;Yk7]'P
v
YT
y=VWXT
eY4]Ła4]!Vﬀ]4zSgºVfhP!VS]ufhW_^a{eRW^¬|WhY
v
YkW7]`_^YTumnf|VﬀP'½lTŁY4]u_^YTu gflRWXTAÂTZR\fXT­­eR\WXTZ]S]'f|VﬀW7]!T
_^Y{TKwXV_^PRWXT!Ã!y8µRflPeY4]']'Y`P!VﬀSUTZR\WzXeYk]]'Yjhw|VTZYoYTZ]T*Rfhp)Y4W^]?WhR
vrv
akYjlgVT
v
Vd_7Ydm)fXVP'½lT
Yk]_7YŁ \gfhR\WXTy
3}R\tXTZYkPp\Vﬀ]'SiRWÍ_^YºeYTmnfXV]'PYjhwXVT*YTrYk]rgiYjXV\T'T'V Y_8}fhW·ak]!V]cºfhWÈVﬀfh]P'Y°eRW|TZ]'Si]'fhY4W^]
fhWT*fb'Yk][_=}ak]fX_^YTSiWX_^ST*jXYkWXT'VthgYAjXRfhPAe
R
v
jhPYkWX_^PYAVﬀf
v
SYkfh.giYreR
v
jXRP]'Y
v
Y4W^]`_^YAgV
v
V{
]'SixkP'YuW7fXegiaVﬀSiP'Y)yXXYT_^Ykflr]'PVﬀWXT*S]'SiRWXT`mnfhYog}~RW.jXYkfh]YT*jXakP'YkPGa4]'fX_^SiYkPGYkWgVﬀtXR\P!Vﬀ]RSiP'YATZR\W^]`gYT
TZflSp\VﬀW7]'YT8¡
ý
8V]P!VWXTZSi]'SR\WYkW7]'PYugV
v
V]'Sx4P'YW7fXegiaVﬀSiP'YuT*]!VﬀtlgYdY4]GgYujhgV\T
v
V;_7Y;m)fXVﬀP½hTGYk]_^Yo gflRWXT
y
«ggiYGYTZ]%ak]'fX_7SakY¤Vﬀfq?«³dz)cŁYkWhx4p)YGYk]gY{TjhP'Y
v
SxkPYT=SW|_^SekV]'SiRWXT_7Ygﬂ}Yk7ST*]'YkWXe
YK_8}fhWhY
]YkggiY]'PVﬀWXT*S]'SiRW.RW7]ak]'auVjhjXRP]'akYTVﬀfs_^akthfl]GgYug}VﬀWhWha4Y
Åﬀ7ﬀ
y
ý
8Vu]'P!VWXTZSi]'SiRWrYkW7]'PYGgYWhR7VﬀfTZ]VﬀthgiYYk]giY Vﬀ¿u_^YW7fXega4RWXT
y)¸WhY]'YkgigY?ak]'fX_7YT*YjXRflP!TZflS]
VfhjhP'x{T_^YTVeke
akgakPVﬀ]YkfhP!TeR
vrv
YgY``3yXY
v

v
Y)z)fhW¹ﬂVST'e
YVﬀfº_^YojhP'Y4fhp)YTK]'Y4WX_
cAeRW7¬XP
v
Y4PGTZR\WYk7ST*]'YkW|eY)y
ËﬀÌËﬀÌXþÆÎ ÏÐEGÏ%Ñ B
q}YT*]oc¹e
Yk]']YATZYeR\WX_^Y;]P!VﬀW|TZS]SR\Wm)fhYTZY;P!V]']Ve!whYkW7]ŁgiYT]P!Vkp\VﬀfhjhPaTZY4W^]aT_hVWXTdeY
v
V{
W7fXT'ePS]4y
½%¾6½f¾+ß ¿ 
Ò%ÓdÔZÕ
B
y
Å Ö	
ﬀêëá;ìã;î ßGæÄèã è
æ,îTìåçAæèÆß;Þ;î;èÆáTîçêëÞ;î ç åPæÄèPèoã;îGñ6ßGæIîﬁèoã\ìÜ*ç;áTåuêëÞ³Ý9Þﬀì=ã+í,åPæÐîáGÚ,ê\ÜÞ;ãdåIæ
ãdîÐî(ã+æòóãdåPÜôßGæôêëÞ2åPÜ\õ
Ü,åPæ,îÚæö+ØŁøü
ò
3}am)fXV]'SR\W_8}ak]Vﬀ]YT*]ufhWhY;RWXe]SR\Wm)fhSPYkgSiYdgY{Tp\VﬀP'SUVﬀthgiYTu_^aePSp\VﬀW7]gYATZlTZ]x
v
Y)y8V¹giRS
_^YTG )V¿djXVPZﬂVS]!TGYk]Ggﬂ}am)fXVﬀ]SR\W_7YŁp\VW_^YkP±°VﬀggUTGeRW|TZ]'Si]'fhY4W^]_^Y{TÄam)fXV]'SR\WXTG_=}~ak]!V]jXRflP_^Y{T
¾XfhSU_^YT
y
XYT;]'whakR\P'SiYT;mnflS_^aePSp)YkW7]dgﬂ}am)fXVﬀ]SR\W_=}a4]!Vﬀ]A_7YgV
v
Vﬀ]'SixkP'YAW7fXega{VﬀSPYrRW7]TZfhP]'Rfl]r_^Y{T
tXV\TZYTdjhwlakWhR
v
akWhRgiR \Sm)fhYTy8«ggiYR\W^]ogYAgSY4WYkW^]P'YAg}~SW7]'YkPVe]SRWW7fXegiakRW7W7fXegiakRWYk]ugiYTpVk
P'SUVﬀthgiYT]whYkP
v
R7_^^W|V
v
SUmnfhY{Ty8V._^a4]'YkP
v
SWXV]'SiRW_7Y;g}a{mnfXV]'SiRW_8}ak]Vﬀ]uT*YdﬂVﬀS]TZfhPugVAtXVT*Yr_^Y{T
RPeYTdY×8Ye
]'Sp)Y{TVkb'fXT*]'akYTdjXR\fhP;P'YkjlP'R7_^fhSiP'YVﬀf
v
SiYkfhgYTujhP'R\jhP'Siak]'aTo_^fWhR7Vﬀfc]Y
v
jXakPV{
]'flP'YAW^fhgigY)yXY
v
VWhSx4P'Yu akWlakP!VgY)z=gﬂ}SiW^]YkP!V\e]'SiRW.W^f|egakR\W^ﬂW^fXe
gakR\WjXR)TTZx_^YfhW©]YkP
v
YŁPakjhfhgUTZS
Â >ﬁﬀﬃﬂ Ãc.eR\fhP']YjXRP]'akY;Y4]uVﬀ]]'P!V\e]'ScgiRWh \fhYAjR\P']akYÂt >!^<ﬃﬂ Ã!y¸WhYdRWXe
]'SR\W_7Y;jR
]'Y4W^]SYkgXP'Y
v
jhgSUT'TVﬀW7]G_^Y]YkggiYTKe
RWX_^Si]'SiRWXTKYT*]GfhW.jXR]'Y4W^]SYkg+_^Y;XYkWhWXVP!_n­RWhY{TyqYTKjhP'R\jhP'Siak]'a{T
TZjXae
S¥¬8m)fhYT?eRWX_7fhST*YkW^]¤c;_^YTKam)fXV]'SR\WXTK_8}ak]Vﬀ]GT*S
v
SigVSP'Y{Tc;eYkgigY`_^Yp\VﬀW_^YkP?±VggUTyho}Vﬀfl]'P'Y{T
jXR]YkW^]SYkgUT_=}SiW^]YkP!V\e]'SiRW;jhgifXTakgVtR\P'aTjhP'Y4WXVﬀW7]YkWre
R
v
jh]Y_=}Vfh]'PYTjlP'RjlP'Sa4]'aT_^YgV
v
V]'Sx4P'Y
W7fXega{VﬀSPYjXYkfhp)YkW7]K4]'P'Yufh]SgiSTZa{TKeR
vrv
YGjXVPYk7Y
v
jlgYGgY{TKjR\]'YkW7]'SiYkgT?_^Y;´)½7^P
v
Y)y
¸WhY.am)fXVﬀ]SR\WÎ_8}ak]Vﬀ]A_^Y.gV
v
Vﬀ]'SixkP'YAW7fXega{VﬀSPYrYT*]kzj|VﬀPAYk^Y
v
jhgYz=fhWhY.P'Y4gVﬀ]SR\W¼Y4W^]P'YrgUV
jhPYT'T*SRW·Yk];gV_7YkWXTZSi]'a.jXRfhP_^Sip)YkP!T*YTŁSUTZYkW7]'PRjXYTrÂ0gUVs¬| fhPY
B
y
Å
YkWYTZ];flWhYTewha
v
Vﬀ]ST'V]'SiRW
BkØ ÈŁÉ4@,ÊMLODFËﬀÌwÍXC+@FOD
6É4DPOoÉ DEGDC,Î ÏÐEGÏ%Ñ
m)fXVﬀgiS]!V]'Sip)YÃ!y^´fhPGeY`_^SUVﬀ PV
vrv
Y_^YkfhAP'ak \SR\WXTKT*RW7]KP'Y
v
VﬀPmnfXVthgY{Ty^8Vd¿kR\WhYwXV\ew7fhPakYe
RP'PYT­
jXRWX_;cGgVGP'a4 SR\WoTZjhSiWhR7_hVﬀgiY)y)qYk]']Y¿4RWhYYT*]fhWlYKP'a4 SR\Wo_^YKtXV\T'T*YG_^YkW|TZS]aRÕdgiYT¾XfXe
]'fXV]'SR\WXT3_^Y
_^YkW|TZS]auTZR\W^]`V
v
jhgS¬XakYTe
RWX_^flST'VW^]GgiYuTZlTZ]x
v
Y`cŁRP
v
YkPG_7YTGVﬀ \P'ak Vﬀ]!T_^YW7fXegiakRW|Ty8V;gSi WhY
YkWjXRSiW^]SgigaTKPYkjhP'a{TZYkW7]'YugV;gSi WhY[_^Y;e
R)Yk^SUTZ]YkWXeYogSm)fhSU_^Yﬂ )Vﬀ¿yXRPTu_^YTPaVe]SR\WXTÄW7fXegiaVﬀSiP'YT
z
gY`TZlTZ]x
v
YGYT*]?TZfhjhjXRTZaoTZfhSip^PYGfhWhYSUTZYkW7]'PRjXY`mnfhSXjXYkfh]gﬂ}V
v
YkWhYkP%cŁYk7jhgiRP'Y4PjlgfXT*SYkfhPTP'ak \SRW|T
_^fÈjhgVW²jhP'Y{T'TZSiRW^­_^YkW|TZS]a)zKYk]YkW²jXVﬀP]'SUefhgSiagUV¨Pak SiRWÈT*jhSWhR7_lVﬀgYy3}YkW7]'PRjhSiYYTZ]£TZfhjhjXRTZakY
Vﬀfl 
v
YkW7]'Y4PGVkp)Yegﬂ}akWhY4P' SiY_7YŁtXR
v
tXVP!_^Y
v
YkW7]ky
gﬂVﬀfl]G]'Rfl]_^Y
v

v
YGTZYoT*Rfhp)YkWlSP?mnflYWhRf|TT*R
vrv
Y{T_hVﬀW|TKfhWTZlTZ]'x
v
Ym)fXVW^]Sm)fhY_7YYkPZ
v
SiRWXTY4WSiW^]YkP!V\e]'SiRWy)YeYGﬂVﬀSi]kzgiYjlP'SW|eSjXY_^Y`µVﬀflgSÂ
v
S
v
aYkWAjXVP']'SiYj|VﬀPgY]'YkP
v
YKPakjhfhgUTZS
_^Yg}SiW^]YkP!V\e]'SiRW=Ãoe
R
v
jhgiSm)fhYAg}a4]!VﬀtlgSTTZY
v
YkW^]o_^Y{TPYkgV]'SR\WXT;YkW^]P'Y.gY{TSiW^]YkP!V\e]'SiRWXT;W^f|egakR\W^
W7fXega4RW.Yk]GgV;_7ak]'YkP
v
SW|Vﬀ]'SiRWAg}~amnf|Vﬀ]'SiRW._8}ak]Vﬀ]ky
½%¾6½f¾#" $
Å%'&!(*),+-&.-+%Å&/&TÅ0
¿ 21
3546798ﬃ:<;=46>@??BAﬃCDEF:<>DGHI6;JG=K>4L4C!D,GJLEFAM>DN:OC!D4P?Q:OCR?S;UTWV<XY6F:<DG=AﬃCZQ TWV[DN:ODSQ4\;]:\L:<DG=K[>4
C!6FHI;=VP:OG=>4^Y;=4EFAMG=C!D_Q4	?:<D6>@:ODG=AMCZ`aD4LEFV>@:OD6b>4C!6;=;J44Dc;J4LA!Q6;J4Q TdG=CFHIAﬃLE>4<??eG=fGJ;=G=DVMg
y,hjikmlonmprqsh9tupPvxw<up<lokFn
y
TW4<?eD;=4jEFAMG=C!DQ TdV<XY6G=;JG=f>4zQ!4z;:ZL:ODG=K>4{C!6FHI;JV<:OGJ>4j`|D4LEFV>N:<D6>4zC!6;=;J4Yg}2H~4zEFAMGJCD[
;:Q4[CF?BGJDVQ6/H~6b>Q4<?CA<!:O6b794<?BD	HIAﬃCF?BD@:OC!D4X64[;XY64r?BAﬃG=D;=4CAﬃL\fb>4rQ4HIAMCR?BDGJD6F:<CD@?Q6
CA<!:O6g
y
4DD49Q4[CF?BGJDV94<?eD:OEEF4;JV49:<6F??eG	Q4CF?eG=DVQ4Z?:<D6>@:ODG=AMCYŁ<gc:8ﬃ:<;=46>4<?BDG=LV4Q4
YŁ4<?eDQ!49JO	M|C!6FHI;JVAMCEF:<>oEmAﬃ6>;J4<?CbAO!:<67?eLV[D>G]X6b4<?4CC4[6D>AMCF?\4[D4C
E>AMDAﬃCF?Ig F4SHIAMCFH~4EDQ4Q4[CF?BGJDV_4<?BD4CFH~AM>46C4coAMG?;=GJV`;Tﬁ:<CF:O;JAMﬃG=4X64_;TdAMCEF46bD U:OGJ>4_4C!D>4
;=4CA<!:<6z4Dc6Cb4ﬃAM6DD4¡Q4a;JGXY6GQ4¢gR:rD4>LG=CAﬃ;=AﬃMG=4Q4	Q4CR?BG=DVC6FH~;=V<:<G=>44<?BDcE>AOoAﬃCFQVL4[CD
>4[;=G=V[4r:O6/LA!Q!K;=4rQ4MAM6bDD4;=GXY6G]Q4£W¤¥¦e§M¨<©gxsTdVC4>MG=4:M??BA!HIGJV4`jHI4\EFAﬃG=C!DQ4?:<D6>@:ODGJAMC
ª
Ł
4<?BD	Q4j«a[¬z­z4e®a¯C!6FHI;JVAMCm4DEF46D	°D>4\8!64rHIAﬃLL4	;TWV[C4>ﬃG=4¡Q4;=G]:OG]?BAMC.Q4r;:L:<DG=K[>4
C!6FHI;=VP:OG=>4zGJC±FCGJ4Yg,3:OCF?;=4H:MQ!>4ZQ49;]:|L:ODG=K>4zC!6FHI;JV<:OGJ>4G=C±RCG=4j;=4<?\D4>L4<?Q TWV[C4>ﬃG=4Q4
?B6b>BU:MH~4Y!HIAM6;JAM6LrfGJ4CC44DQ Tﬁ:ﬃ?B!LVD>G=4C46D>AMCR?¯Eb>AMDAMCF?~C4?eAMC!D ER:M?,E>G?²4CHIAMLEbD4Y³ﬃ?B46b;
EF4>N?eG?eD4;=4D4[>L4Q48YAM;J6L4Yg
´,hjµk*qxvs¶#hq ·Jl#ns¸YkFµixw<h!ttlo¹xlo¶#lp[º
»5C4r:<6D>4rX64P?BDGJAMCZXY6G¼?ITW4P?BDEFAY?eV4r4<?BDQ!4r?:8YAMGJ>?eG²;:\L:ODGJK>4C!6FHI;JV<:OGJ>4?e4rHIAMLE>GJL4Mg
½
68YAMG]?BGJCF:Oﬃ4aQ!6{EFAﬃG=C!D_Q4	?:OD6>N:<DGJAMC*F;=4LA!Q6;=4SQ4	HIAMLEb>4<??BG=AﬃC4<?eDc¾F:OfGJD64[;=;=4[L4C!DQV<HI>G=D
EF:<>56Cb4SoAﬃCFHIDG=AMCjXY6F:MQ!>N:ODGXY64Yg
ª¿ÁÀÃÂÄÅ
	«/
ŁÆeÇ
È<
Ç
Ł ÉÊ
g
Ê<Ë
;=4LA!Q6b;=4Q4	HIAﬃLE>4<??eG=fGJ;=G=DV
ÂÄ
>4Eb>V<?e4CD4;:H~AM6>f6>4	:<6zEFAMGJCD_Q4	?:OD6b>N:ODG=AﬃC*g
Â¡Ä
ÀÌ<
Ç
ŁaÍ~Î
Ç
ª¿
Î

ÇSÏRÐeÑÐÒ
ÉÊ
gﬁÓ
Ë
Ô²;=6F?²;:8ﬃ:O;J46>Q4
Â¡Ä
4<?eD ﬃ>N:<CFQ4YMEb;=6F?²;:L:<DGJK>4C6FH~;=V<:<G=>44<?BDQGÖÕH~G=;=4`HIAﬃLE>GJL4>[gO:
L:<DG=K[>4_C6FH~;=V<:<G=>44<?BD_QGJD4_×eLAM;J;=4IØEmAﬃ6>
ÂÄÚÙ
ﬃMr­z4B®Û4D×Q!6>4IØSEmAﬃ6>
ÂÄ'ÙÜ
Mr­z4e®g
ÝMÞßÞáà*âãäIå[æ=æJçãBçoåFã_èxé çoåFã,æoå!êOë[èYã
Êì
354CAﬃL\f>46F?e4<? 47!EFV>GJ4CFHI4P?,AMC!D5VDVa4Ií4<H~D6V4P?,EmAﬃ6>V8ﬃ:<;=64>_;:8ﬃ:O;J46>Q4
Â¡Ä
g ­9:<G?c;=4<?
>VP?B6;JDN:OD@?4[7EFV>G=L4C!DN:<67ZC49HIAﬃC8Y4[>M4[CD	EF:M?\8Y4[>N?a6C4j8ﬃ:O;=4[6>\6bCGXY64Yg,F4<?VD6FQ4<?L4CV[4<?
EFAM6>QVD4>LG=C4>
Â¡Ä
?eAMC!D5E>G=CFH~G=EF:<;=4L4[CYD*^
î
sTdVD6FQ!4aQ!4<?,>V<?eAMCF:<CFHI4<?cMVP:OC!D4<?,LAﬃCAMEFAﬃ;:OGJ>4<?£ï5
½
ì
¨<©g
î
sTdVLG??BGJAMCQ4E¾bAMDAﬃCF?_Q6>N?_Q:<CF?ð;J4<?cHIAﬃ;=;=G]?BGJAMCF?Q TWGJAMCF?,;JAM6>@Q?£Öñ
yò
»
ìﬃó
©Ug
î
sTdVD6FQ!4aQ!4;UTW47!E;JAY?BGJAMCQ!4a?e6EF4>CbAO8ﬃ:ﬃ?£ï
½ô5õ
¨O©Ug
î
;]:QGöí6F?eG=AMCQ4EF:O>DG]HI6;=4P?c÷/?B6>Q4<?,CbAO!:<679£ø¡ù
ò
ìYú
©Ug
¦; U:O6bD?e4?BAﬃ68Y4CGJ>rX64
Â Ä
C4jQAMCCb4zQ!4<?aG=CoAﬃ>L:<DGJAMCF?	X64?B6>;]:zL:ODG=K>4\C!6FHI;JV<:OGJ>4
:O6ûEFAMG=C!DrQ4?:OD6>N:<DGJAMC*g
y
4DD48ﬃ:O;J46>C*Td4<?BDE;J6F?oAM>@HIVL4[CD;:9L°L4EmAﬃ6>Q4;:zL:<DG=K[>4
C!6FHI;=VP:OG=>4`a¾F:<6D4¡Q4CF?eG=DVAM6z¾R:O6D4aD4[LEFV>N:<D6>4Yg
ÔxAM6b>\VD6FQGJ4>;:9L:ODG=K>4C!6FHI;=VP:OG=>4Q:<CF?\Q!4<?\H~AMCFQGJDGJAMCF?47!D>°[L4<?I*GJ; U:O6bD\;UTW:<L4C4>[g
F4L4[G=;=;J4I6b>5LA<Y4Cj4<?BD	Q Td6DGJ;=G]?B4>6bC4H~AM;=;JG?eG=AMC94[CD>4rCA<!:O67g
y
TW4P?BDEFAM6>¡HI4DD4\>@:OG]?BAMCX64
Q4<?HIAﬃ;=;JG?BGJAMCF?Q TWGJAMCF?5;JAM6>@Q??BAﬃCD>VP:O;=G]?BV4P?Ig¥ÁC9oAMCRHIDGJAMC.Q4<?HIAM6bE;=4<?_E>A<ü4PHIDGJ;=4IýþHIG=fb;=44DQ4P?
VC4[>MGJ4<?Q4_fmAﬃL\fR:O>NQ!4L4C!Dx6bDG=;JG?eV4<?xAﬃCEF46D,V[D6FQGJ4>²6Cb45D>K<?;:O>M4_Y:<LL4cQ!45E¾bVCAMLKC4<?
E¾!?eGXY64<?~g
ß  
I
	

	

	

	


D6FQGJ4>_6C4>VP:MHIDG=AMCjC6RHI;=V<:<G=>4YHMTd4<?BD?:8YAﬃG=>HIAMLL4CYD,;UTWVC4[>MGJ4QG]?BEFAMCGJf;=4rQb:OCF?5;]:\H~AM;öý
;=G]?BGJAMC 8ﬃ:Z?B4j>VEF:<>DG=>4C!D>4{;J4<?LA!Q4<?HIAﬃ;=;J4<HIDGÖU?4Dr;:ZHIAﬃLEFAY?:<CD4D¾4>LGXY64Yg²F4<?rLA!Q4<?
HIAﬃ;=;=4PHIDGÖU?5?eAMC!D;=4<?_E>A!HI4P??B6R?XY6G²4[CD>N:JC4C!D5DAM6DAﬃ6|EF:<>DG=4Q!6|CA<!:<6ZQ:OCF?6CZLAﬃ68Y4L4~CD
M;JAMfF:<;*HIAﬃ¾V>4CD[gYÔ²:<> 4[74LE;=4;=4<?xLAM68Y4L4CD@? 8GJf>N:<DAﬃG=>4P?IM;J4<?²LAM68Y4[L4CYDN?*>AﬃDN:<DG=AﬃCC4;]?IY;=4
E>A!HI4<??e6F?cQ Td47ER:OCF?eG=AMC;=4P?ÁVPHIAM6;J4L4C!DN?¼Q4L:<DG=K[>4Y<;=4<?>V<?eAMCF:<CFHI4<?MV<:<CD4<?,?eAMC!D_Q4<?LA!Q4<?
HIAﬃ;=;=4PHIDGÖU?IgmsTd47bHIG=D@:ODGJAMCjQ4	D4;]?ðLA!Q!4<?,CV<HI4P??BGJD4	Q4	;TWV[C4>ﬃG=4Yg
y
4DD4aVCb4>ﬃG=44<?BD_E6G]?BV4	Q:<CF?
;TdVC4>MGJ4>4;]:ODGJ8Y44C!D>4r;=4P?Q!4679CA<!:O6b794CHIAﬃ;=;=G]?BGJAMC*g*»_C4H~AM;=;JG?eG=AMC94P?BDQ!G=D4QG]??BGJEF:ODG=8Y4r?eG
4;J;=4_47H~G=D4Q4<?LA!Q4<?HIAM;J;=4<H~DGöU?s4D,D¾4>LGXY64<?Ig¢¥ÁCroAMCFHIDG=AﬃCzQ!4;TdVC4>MG=4_Q!4fFAMLrfF:O>@Q4L4C!D
HI4>DN:<G=CF?aLA!Q!4<?aQ4QG??BG=ER:ODGJAMCûQ4;UTWVCb4>ﬃG=4?B4>AMC!DAM6CAMC/U:8YAM>G?eV<?IsEF:O>47!4LEb;=4;:E>A<ý
Q6FH~DG=AﬃCûQ4EF:<>DG]HI6;J4<?AM6ûQ4>V<?eAMCF:<CFHI4<?~g
y
4<?aLA!Q4<?HIAM;J;=4<H~DGöU?>4E>VP?B4C!D4C!D;=4<?	Q4ﬃ>V<?	Q4
;=GJfF4>DVQ69?e?eDKL4X6bG C*TdAMC!DcEF:M?cVDV>4;:<7V<?~gÔ²;=6R?ð;J4CAMLrf>4Q48ﬃ:O>G]:Of;J4<?cH:<>N:MH~DV>G?BDGXY64<?
XY6GHIAMC!D>@:OG=ﬃC4C!D;TWV[8YAM;=6bDG=AﬃC9Q6?Bb?BDK[L4a4<?eDaGJLEFAM>D@:OC!DLAﬃG=CF?5GJ;Z:zQ4Q4ﬃ>V<?Q4r;=GJfm4[>DV
Q:<CF?ð;J4	?Bb?BDK[L4Yg
¥²CzoAMCFHIDG=AﬃC9Q4;TdVC4>MGJ4Q4afFAﬃL\fF:<>NQ4[L4C!DY;=4<?,>V<:MH~DG=AﬃCF?cC6FH~;=V<:<G=>4P?,Em4[68Y4C!D_?B4aLA!QVIý
;=G]?B4>?B4;JAMCQ467ﬃ>N:<CFQ4<?_:OEEb>A!HN¾4<?Ig
î
½
fF:M??B4_VC4>MGJ4_Q4cfFAMLrfF:O>@Q4L4C!D;J4<?x;JAMCﬃ646>@? QTWAMCRQ4H[:O>N:ﬃHIDV[>G?eDG]X64P?xQ4P? H~AMLEFAOý
?:OC!DN?_Q6CA<!:O69?eAMC!DcD4;J;=4<?X6b4aHN¾F:ﬃX64CA<!:O6j?B48YAMGJD_HIAMLL4c6CDAﬃ6Dg3:OCR?5HI4SH:MQ>4
AﬃC|EF46D	:<EE;=G]X6b4>;=4P?5¾!EFAMD¾K<?B4P?Q!4rH¾F:<LEzLAOY4[C*g F4<?C6RHI;=VAﬃCF?Q4rHN¾F:ﬃX64CbAO!:<6
?e4D>Aﬃ68Y4C!D²×eEG=VﬃV<?þØSQ:<CF?ð;J4HN¾F:OLErLr6D64[;mEb>A!Q6GJDcEF:O>c;UTW4CR?B4Lrf;=4Q4<?cHIAﬃCF?BDG=D6F:OC!DN?~g
î
½
6b7/VC4>MGJ4<?a>4;]:ODG=8!G?BD4<?I*;]: ;JAMCﬃ646>Q TWAﬃCFQ4j:M??BA!HIGJV49`96CûC6FH~;=VAﬃC/4<?BDQ6L°L4
Aﬃ>NQ>4Q4rM>@:OCFQ!46>XY64r;=4<?QG]?BD@:OCFHI4P?S4[CD>4;=4P?H~AMCF?eDG=D6F:OC!DN?Q6ZCA<!:O6gÁF4P?C!6FHI;=V[AMCF?
Q4	HN¾F:MXY64CA<!:O6j?e48YAﬃG=4C!DcQ!AMCFHG=CFQGJ8G]Q64;J;=4L4[CD[g
Óﬁﬀ ﬂﬃ! #"
ç%$oëIâ	ÝMÞ'&áæ
 
ëIâ<ä
ﬃ
âNë[ä
ﬃ
âèâ_æ~é (è)(+*
,+-/.0-1, 2
%*&43*-%*065+7%*&8%:9	+ ;<9( 0=8%; %*-?>Z0%@(A>67e)B7B&C>b%*&
F4<?sHIAM;J;=G?eG=AﬃCF? C6RHI;=VAﬃCýUC6FH~;=VAﬃC?BAﬃCDsE>VP?B4C!D4<?*Qb:OCF?*6C4;:O>M4Y:<LL4s4CaV[C4>ﬃG=4Yg[}/¾F:O6D4
VC4[>MGJ4	Q4afFAMLrfF:<>NQ4L4CD
É
X64[;XY64	HI4C!DN:OGJC4<?cQ4¡­z4e®Ú4[DcE;=6F?
Ë
HMTW4P?BDc;=4E>A!HI4<??B6F?QTWG=C!D4[>Bý
:MH~DG=AﬃCQAﬃLG=CF:<CD[gM»_C\C!6FHI;JVAMCQ6rCA<!:O6QAﬃCC46b>c?B6bfG=DQ4_CAMLrf>46F?B4P?xG=C!D4>@:MHIDG=AﬃCF?²:8Y4<Hc;=4<?
C!6FHI;=V[AMCF?Q6CA<!:O6>V<HI4ED46>[g¦;F8ﬃ:aEF46j`EF46jQG??BGJEm4[>c?BAﬃCVC4>MG=44CHN¾F:O6í:<CDc;UTW4CF?e4Lrf;Ö4
Q6/CbAO!:<6/>VPHI4ED46>g
y
4DD4?e6G=D4Q TdG=C!D4>@:MHIDG=AﬃCF??ITﬁ:<EEF4;=;J4;:jH:M?H:MQ4G=C!D>N:ýC!6FHI;JV<:OGJ>4
É
¦ED
y
¦CD>N:FD_6FHI;=4P:O>
y
:M?H:MQ!4
Ë
g
y
4P?HIAM;J;=G]?BG=AﬃCF?_HIAMCFQ!6G?e4CD`\;]:E>A!Q6FHIDG=AﬃC/Q4P?ðCAﬃL\fb>46F?e4<?cEF:O>DGöý
HI6;J4<?Iﬃ;=46>¼VD6FQ!45CVPHI4<??eG=D4cQAﬃCFHð;UTW6DG=;JG?:<DGJAMCrQ4cLr6;=DGQV[D4<HID46>@?*HIAM68!>N:<CD6Cb4c;:O>M4_Y:<LL4
Q4;T:OCﬃ;=4	?BAﬃ;=G]Q4Yg
´,h!t¸YkF¶#¶olotl#kFnstaiº!wOloiHGxº!w<l/I*vsht
J+KMLON
Ê
g§QPRTSVUXW#Y[Z]\)^
_T`baMc6Sad_e^f\CgihSbW#c=ZC`ba

_=ZC`Vj%aMSad_6ZCckjlh1_X^SbjmZﬁj1^#g)`onHpq^oh#j
rsZ


atj1^ohVhu^Q\CZCcvhwrt^
Sb^#c)jm`x^f\)^fY[ZhVhu^y0zHaM`xW{\)^wrsZF`xW}|uW#`x^#c=Sb^B~/RH
YE
½
67V[C4>ﬃG=4<?cQ!4fFAﬃL\fF:<>NQ4[L4C!D >4;:<DGJ8G]?BD4P?IY;TdG=L:<M4QAMLGJCF:OC!D4SQ:OCF?_HI4<?,>V<:MH~DG=AﬃCF?,4<?eD
Q4DeEF4EF:<>DG]HIG=ER:OC!DBýþ?BEF4<HID@:OD4[6>
É
8YAMG=>a±RM6>4
Ê
gﬁ§
Ë
g,:AMC4EF:O>DGH~G=EF:<CD4
É
;]:zfmAﬃ6;=4Q4\o46
Ë
4<?eD;:FAﬃC4rQ4>4PHIAM68!>4[L4C!D,4C!D>4a;=4P?Q467jCA<!:O67g*¦;s4<?BDV[8G]Q4C!DXY64E;J6F?5;=4	EF:O>@:OLK[D>4
Q TdG=LEF:ﬃHID4<?BDcU:OGJf;=4E;=6F?,;]:AMCb4aQ!4>4<HIAﬃ68>4L4C!D4<?BD,oAﬃ>D4Yg
3:OCR?S;J4<?_HIAM;J;=G?eG=AﬃCF?ðEFV>G=E¾bV>G]X64P?,;=4<?cCA<!:O67?BEF4<HID@:OD46>N??BAMC!D4<??B4C!DGJ4;=;J4Lr4IC!DcHN¾F:O6!í VP?
EF:<>c;=4<?²C!6FHI;=V[AMCF?D>KP? VC4[>MV[DGXY64<?²G]??B6R?,Q4;]:fFAM6b;=4Q4_o46*gÔ²;J6F? ;]:fFAM6;J4Q45o4[64<?BDG=LEFAﬃ>Bý
DN:<CD4aE;J6F?5;J4CbAO!:<6Z?BEF4<HID@:OD46>_8M:r°D>4aHN¾F:<6íVYg ¦;sj:QAMCRH6C4	>4;]:ODG=AMCj4C!D>4	;:DN:<G=;=;J4	Q6
CA<!:O64D;TWV[C4>ﬃG=4_XY6*TWGJ;>4IAMGJDgF4<?CA<!:O67r?eEF4<HIDN:<D46b>N? 8YAﬃCD4CR?B6GJD4?B4QVP?B47bHIG=D4>?e4;=AﬃCQ4P?
LA!Q4P?,8M:<>GJV<?cX6bGs?B4>AMC!D_QV<HI>G=DN?E;=6R?,;=AMGJCjQ:OCF?_HI4	HN¾F:OEGJD>4Yg
y
4\LA!Q4Q!4E>A!Q6RHIDGJAMCQ4rCA<!:O6b7ZH¾F:<6FQ?4<?eDaH~4;=6G¼6DGJ;=G?eVaEFAM6b>a;=4P?S4[7EFV>G=4CFH~4<?5:8Y4<H
;=4rQ!VD4<H~D46>
½

½
3¦1Dag*:8ﬃ:<>G=V[DVQ!4<?5EF:<>N:OLKD>4<?5QTWG=LEF:MHIDcEF4>L4D_Q TdAMfD4CGJ>6C4	M>N:<CFQ4
ÝMÞßÞáà*âãäIå[æ=æJçãBçoåFã_èxé çoåFã,æoå!êOë[èYã
Ó
Ê
Y:<LL4	Q TdVC4>MG=4¡Q TW4[7HIGJDN:<DG=AﬃCzEFAY??BGJf;=4Q:OCR?S;J4a>V<?BG]Q6Z?BEF4<HID@:OD46>Q6ZCA<!:O69Eb>A<ü4<H~DG=;J4Yg :
>4[;:ODG=AﬃC|4C!D>4;:DN:<G=;J;=4rQ6Z>V<?eGQ6ZQ!4\;UTWG=C!D4[>N:MH~DG=AﬃCz4D;]:8!G=Aﬃ;=4CRHI4Q4r;:HIAﬃ;=;JG?BGJAMC9EF4>L4DQ4
?BV[;=4<HIDG=AﬃCC4>¡Q4<?V8YVC4L4IC!DN?4C>4PHIAMCF?eDGJD6F:<CD;]:zDN:OGJ;=;J4Q6 ?eEF4<HIDN:<D46b>G??e6 Q6E>A<ü4<HIDG=;J4Yg
sTW6bC4Q4P?5LVD¾A!Q4<?cQ4¡?BV;J4<HIDG=AMC6DG=;JG?BV[4ER:O>_;:HIAﬃ;=;]:OfFAM>@:ODGJAMC
½

½
3¦1D 4P?BD_;=4[
Ç
g F4F
Ç
4<?eDQV~±FCG*H~AMLL4_;:?eAMLL4Q4P?5HN¾F:O>M4<?cQ!4<?ðER:O>DGHI6b;=4<?D4;J;=4<?X64[Ł,³mEb;=6F?cHI4[DD48M:<;=46b>
4<?eD,U:OG=fb;=4E;=6R?,;:HIAﬃ;=;=G]?BGJAMC:VDV8!G=Aﬃ;=4C!D4Yg
F4<?xD>N:8ﬃ:O67Q!4,;:cH~AM;=;]:OfFAM>@:ODG=AMC
½

½
3¦1D/AMCaEF4>LG?Q4L4DD>4¼4CV8G]Q4CFH~4Q4,CbAMLrf>46b7
E¾V[CAMLK[C4<?,Qb:OCF?c;=4E>A!HI4<??e6F?_Q4o>N:OﬃL4C!DN:<DG=AﬃCHIAﬃLL4^
î
sT:O6ﬃL4C!DN:ODG=AﬃC\E6bG? ;]:aQGJLG=C!6DG=AMC¡Q6CAﬃL\fb>4_Q45o>@:OﬃL4C!DN?²E>A!Q!6G=D:P8Y4PH,;Tﬁ:<6ML4Cý
D@:ODGJAMCQ4;TWV[C4>ﬃG=4Q4fFAMLrfF:O>@Q4L4C!D
É
`#ahu^wZCc6\|Zﬁr}r
Ë
£Öñ
yò
ìﬃó
©g
î
:ûHIAM6>fF4/H:<;=Aﬃ>GXY64Q4|;]:|L:<DG=K[>4zC!6FHI;JV<:OGJ>4X6G>4;JG=4z;UTWVCb4>ﬃG=49QTW47bHIG=D@:ODG=AMCû4D;]:
D4LEFV>N:<D6>4£ﬁÔ,ù
y
ì
¨M©Ug
´,h!t¸YkF¶#¶olotl#kFnsta¸Yh!nmp<w<u¶oh!t
F4<?HIAM;J;=G]?BG=AﬃCF?HI4[CD>N:O;J4<?Q TdG=AﬃCF?5;=Aﬃ6>NQb?:<679VC4[>MGJ4<?5>4;:<DG=8!G?eD4<?_HIAﬃ>>4P?BEFAMCFQ!4CD	`6CZ>4Iý
HIAﬃ68>4L4C!D_HIAﬃLE;=4[DQ4P?Q!467zCbAO!:<67gxF4<?5D>N:8ﬃ:O67ZQ4r>4PH¾4[>NHN¾4	HIAMCF?eG?eD4C!D`VD6RQG=4>;=4<?
E>AME>G=VDV<?cQ4;:afFAM6b;=4Q!4So4[6{Eb>A!Q6GJD4	Q:<CF?5H~4<?cHIAM;J;=G]?BG=AﬃCF?Ig
sTWGJLEFAM>D@:OC!D4X6F:<CDG=DV_Q4cEF:O>DG]HI6;=4P? E>A!Q6GJD4<?Q:<CF?HI4<?²HIAﬃ;=;JG?BGJAMCF?s>4CFQaAﬃf;=GJY:<DAMGJ>4c;UTW6DGöý
;=G]?:<DG=AﬃCrQ4cLr6;=DGQVD4<HID4I6>@?*HIAM6b8>@:OC!D:O6rLG=4[67
ÜC
?eDV>@:MQG]:OCQ4c;T:OCﬃ;=4c?eAM;JGQ4_Q:<CF?²;=4HI4C!D>4
Q4_L:M??B4Q4_;:>V<:ﬃHIDGJAMC*gF4Q!VD4<H~D46>lÁùÔ¦ 4P?BDQV<QGJV`;TdVD6FQ!4_Q4<?HIAM;J;=G]?BG=AﬃCF?HI4C!D>@:O;=4P?²:O67
VC4[>MGJ4<?,>4[;:ODG=8!G?eD4<?~g
y
4	QVD4<HID4[6>_HIAM6b8>46bC4;:O>M4	Y:OLL4Q!69QAﬃL:OGJC4	:OCﬃ6;:<G=>44D_EF4>Bý
L4DQ TWG]Q4C!DGÖ±F4>;=4<?cQ!G=8Y4>@? E>A!Q6G=D@?5Q!4>V<:MH~DG=AﬃCZ£ùï
ì
§O©Ug
}áH~4<?xVC4[>MGJ4<?Iﬃ;:L:ODG=K>4,C!6FHI;JV<:OGJ>4c:<DD4G=C!DQ4_D4;J;=4<?*E>4<??eG=AMCR? 4DQ!45D4;=;J4<? D4LEFV>@:OD6b>4<?
XY6*TW4;J;=4	?B4	D>AM68Y4¡HIAMLEb;=KD4L\4[CDQG]?B;=A!XY6V4¢g ñY46;]?54C!8GJ>AMCﬃv Q!4<?5E>A!Q6G=D@?Q4	>V<:ﬃHIDGJAMC9?e4
>4[D>Aﬃ68Y4C!Dr?BAﬃ6F?oAM>L4Q4o>N:<ML4C!DN?aEFAﬃ6>Q4<?aV[C4>ﬃG=4<?rQ4fFAMLrfF:O>@Q4L4[CD¡Q4;TWAﬃ>NQ>4jQ4
XY64;XY64<?_HI4C!DN:<G=C4P?5Q4r­z4e® EF:O>C!6FHI;=V[AMC*g354E;J6F?5;:QG??BG=ER:ODGJAMCZQ4;UTWVCb4>ﬃG=4EF46D	?B4aU:<G=>4
EF:<>5;]:aE>A!Q6RHIDGJAMC9Q!4ER:O>DGHI6b;=4<?VD>@:OCﬃ4<?ðAﬃ6z;UTW47bHIG=D@:ODG=AMCQ4>VP?BAMCR:OCFHI4P?Ig
: ?eV;=4<H~DG=AﬃC Q4P?{H~AM;=;JG?eG=AMCR?\;=4<?rE;=6F?r8GJAM;=4[CD4<?\Qb:OCF?;=4<?\V[8YVC4L4[CYDN?a>4PHI64GJ;=;=G]?Q:OCR?{;=4
QVD4<HID46>0²ùÔ¦,?B4U:<G=DcD>@:MQGJDGJAMCC4[;=;=4[L4CYD:O6LA<Y4CQ4;:8ﬃ:O>G]:Of;J4+{z/£
ô
¥¦
ìYú
©Ug
ªB
ª
ªO
 ¢¡ﬁ£
Ç

¡¥¤
Åm¦
¡6§
ª
¡
Æ
¢¡
£
Ç

¡1¤
Åm¦
¡
§
ª
¡
Æ
ÉÊ
gﬁ§
Ë
y
4DD498ﬃ:O>G]:Of;J4z>4E>VP?B4C!D4;=4j>N:<EEFAM>D4C!D>4z;J4<?V[C4>ﬃG=4<?rQG]??BGJEFV4<?rQ:OCF?;J4<?\Q!G=>4PHIDGJAMCF?
D>@:OCF?e8Y4>N?e4;=AMCbMG=D6FQGJCF:O;J4YgÔ²;=6R?,6C4H~AM;=;JG?eG=AMC:aVDV8!G=AM;J4C!D4YYE;J6F?,;TdVC4>MG=4_4<?eDQG]??eG=EFV4Q:<CF?
;:Q!G=>4PHIDGJAMCDN:<CF?B8Y4>@?B4Yg
:±FM6b>4
Ê
gd¨a>4E>V<?B4C!D4_;TdV8YAM;J6DGJAMCrQ4P?,QG]:OM>@:OLL4<?x4C?B4<H~DG=AﬃC4IÕH:MH~4cG=C!8M:<>G]:OC!D4_EmAﬃ6>
QGJ8Y4>N?e4<? VCb4>ﬃG=4<?Q4fmAﬃL\fR:O>NQ!4L4C!D²EFAM6>_;=4P?cHIAM;J;=G?eG=AﬃCF? ;J4<?,E;=6R?,8GJAM;=4[CD4<??BV;J4<HIDGJAMCCbV4:8Y4<H
ª©ªgF¦;:6bC4	HI;:<G=>4V8YAM;J6DGJAMCjQ4;:oAﬃ>L4Q!4;]:\Q!G?BD>GJf6DGJAMCjQ4<?,ER:O>DGHI6b;=4<?cQ:<CF?c;TW4P?þý
EF:ﬃHI4Q!4<?8GJD4<??B4<?~gxsTﬁ:<6ML4[CD@:ODGJAMCZQ4r;TdG?eAMD>AMEGJ4rQ4r;TWV[LG??BG=AﬃCjQ4<?5o>N:<ML4C!DN?Q4{FGJD¾GJ6L
?BGJMC46C4:O6ﬃL4C!DN:ODG=AﬃCZQ6/EFAM68YAﬃG=>¡Q Tﬁ:<>>°[DaQ!4\;]:L:ODGJK>4	C6RHI;=V<:<G=>4r:P8Y4PHa;Tﬁ:ﬃHHI>AMG??B4L4CD
Q4;UTWVCb4>ﬃG=4rQ4rfFAMLrfF:O>@Q4L4C!Dg*:{oAM>L4M;JAMfF:<;=4Q!4\;]:{fFAM6;J4Q4\o4[6|4<?eDQAﬃCFH\>4;=GJV4r:O67
E>AME>G=VDV<?aQ4;]:{L:<DG=K[>4rC6FH~;=V<:<G=>4¢g
y
4<HIGLAMC!D>4XY64;J4Q4ﬃ>VQ4;=G=fF4>DVQ!4\oAM>L4:z6bC4
G=Ck«F64CFH~4Q:OCR?5;=4<?HIAM;J;=G]?BG=AﬃCF?c:O6b7VC4>MGJ4<?,>4;]:ODG=8!G?BD4<?Ig
ÓMÓ ﬂﬃ! #"
ç%$oëIâ	ÝMÞ'&áæ
 
ëIâ<ä
ﬃ
âNë[ä
ﬃ
âèâ_æ~é (è)(+*
J+KMLON
Ê
g¬¨­P®R^S#j%aM¯Cc:^t°'SVZCSb^aMc=±ZC`baMZCckjE^²_=¯Cg)`\)^ohf|`oZ³CYi^#ckj´h\)^µ+atjMU=aMg)Y¶_T`¯\CgkatjMh\CZCcvhrsZ
`xWZCS#j%aM¯Cc¸·¥¹ºoª»
§
·¥¹º»½¼¸¾À¿)ÁnwÂk¿)Á4^VjªÃ!ÁCÁÄq^kÅ®_6ZC`c6gkSbrtW¯Cc¢\)WVj1^Sbj1Woh\CZCcvhÆrt^\)WÇjE^Sbj1^#gk`
ÈOÉ?Ê+Ë^Vj+huWVrt^SbjmaM¯Cc6ceWhÌZCg]Y[¯CÍv^xc]\)^ª©ªÎyOzHaM`xWw\)^rsZ`xWt|uWx`x^#c6Sb^O~/+ËxÏ6Ð

y
:|LA!QV[;=G?:ODG=AMCûQ4HI4<?rHIAM;J;=G]?BG=AﬃCF?aEF46D?B4U:OG=>49Q4jE;=6R?BG=4[6>N?aL:<CG=K[>4<?~g F4<?H~A!Q4<?rQ4
H:<;HI6;Q4jH:ﬃ?H:ﬃQ4C!6FHI;JV<:OGJ>4¦ED
y
£
y
»w
õ
ÓM©>4E>A!Q6G]?B4C!DHI4[>DN:<G=CF?	:M?eEm4PHIDN?a47!EFV>GJL4C!DN:<67 g
354<?HIA!Q!4<?Q4ZH:<;HI6b;?E;=6F??BAMEb¾G?eDGXY6V<?rE>4CbC4C!D4CHIAﬃLED4;]:|CF:OD6>49o4>LG=AﬃCGXY64Q4P?
HIAﬃCF?BDG=D6R:OC!DN?cQ6CA<!:O6g F4LA!QK;=4wÑ­93
É
Ñ_6F:OC!D6bL ­zAM;J4<HI6;]:O>35!CF:OLG]H
Ë
£
½
¦
y
ìÊ
©*EF4>L4D
Q4	?BGJL\6b;=4>;=4P?cHIAM;J;=G?eG=AﬃCF?,HI4[CD>N:O;J4<?,Qb:OCF?c;=4<?,>V<:MH~DG=AﬃCF?,C!6FHI;=VP:OG=>4<?,:<67VCb4>ﬃG=4<?,>4;:<DG=8!G?eD4<?~g
,+-/.0-/. 2
%*&49(&&!%*&q3*-%*0=5?7%*&­8%:9a+ ;½9(068%; %*-+>
3:OCR? H~4DD4 ¢:OLL4,QTWVC4[>MGJ4YI;J4<?*CA<!:O67	G=LE;JGXY6V<?FQ:<CF?²;:_HIAM;J;=G?eG=AﬃC?B48YAMGJ4CDsH~AMLL4¼6C
DAﬃ6Dg¢354cHI4²U:<G=D<;=4P?xHIAﬃCFHI4EbDN?sQ4cHN¾F:OLELAOY4[C?BAﬃCD:<EE;JGH:<f;=4<? 4[D²QAﬃLG=Cb4CD;=4<?*LV<H[:OCG]?BL4<?
Q4>VP:MHIDG=AMCg
´,h!t¸YkF¶#¶olotl#kFnstaiº!wOloiHGxº!w<l/I*vsht
»5C4¡H:O>@:MHIDV>G]?BDG]X6b4L:O>@X6R:OC!D4Q4P?5HIAﬃ;=;JG?BGJAMCF?,Eb>AOoAﬃCFQVL4CDcGJCV;]:M?BDGXY64<?4<?BD_;TdAMfF?e4>8ﬃ:Pý
DGJAMCrQ TdV8YVC4[L4CYDN?HIAMLE;=KD4L4~CD>4;]:O7!V<?*4CVC4>MGJ4Y<HMTW4P?BDBýþ`PýþQGJ>4cXY64;=4<?xV[C4>ﬃG=4<?sHIGJCVDG]X6b4<?
±FCF:<;=4<?HIAﬃ>>4<?BEFAMCRQ4C!D,`;]:S>VE6;]?BGJAMCrHIAﬃ6;=AﬃL\fGJ4CC4Q4Q46b7o>N:<ML4[CD@?²:O6HIAMC!DN:ﬃHIDg¢3:OCF?HI4P?
HIAﬃ;=;=G]?BGJAMCF?~*:OE>K<?6bC|D4LEF?QTWG=C!D4[>N:MH~DG=AﬃC*F;=4<?CA<!:O6b798YAMC!Da?e4?eVEF:<>4>[g*} ;]:?BVEF:<>N:<DG=AﬃC*xGJ;?
AMC!D:<DD4[G=C!D56C9VPX6GJ;=GJf>4V[C4>ﬃVDG]X6b4a4D_;=4<?cLA!QGÖ±H:<DG=AﬃCF?_?B6fGJ4<?5EF:<>HN¾F:MHI6bC9Q4<?_>V<:ﬃHIDN:<CD@?
?BAﬃCD;=GJV4<?s:O67rD>@:OCF?o4>D@? QTWVC4[>MGJ4c4DQ4cL:<DG=K[>4cQ!6>N:<CD;:E¾F:ﬃ?B4Q4H~AMC!DN:MH~Dg
y
4<?D>@:OCF?o4>D@?
EF468Y4C!D?~TW47!E>GJL4>4CD4>L4Q4«F674[CD>4,;J4<?²Q4[67aCA<!:<67 gY:aQ!4<?HI>G=EDG=AﬃCXY6F:OC!DGJDN:ODG=8Y4Q6
E¾V[CAMLK[C4G=CFHI;J6DQ4<?cV<X6R:ODGJAMCF?QV<HI>G=8ﬃ:OC!Dc;=4	LAM68Y4[L4CYD,>4;:<DGÖQ4P?Q467CA<!:<67
É
D>@:OCF?ý
;:<DGJAMC4Dc>AﬃDN:<DG=AﬃC
Ë
4Dc6CzD4>L4Q4	QG]??eG=EF:<DG=AﬃC*g
ÝMÞßÞáà*âãäIå[æ=æJçãBçoåFã_èxé çoåFã,æoå!êOë[èYã
ÓM§
J+KMLON
Ê
g¨QPÒfaMZ³C`oZCY[Yi^f\)^ÓatrsSxÔÍÀcvhVÕÀa_=¯Cg)`ªrsZ`xWZCSbjmaM¯CciÖ
Ł
ª×
§
·¥¹º
»Ø¼Ù)ÁCÁ[Äq^kÅAyªzHaM`VWf\)^
rsZ`xW}|uW#`x^#c=Sb^0~/ÚB{ÛC¿

y
3:OCR? H~4cDB!EF4cQ4c>V<:MH~DG=AﬃC*<;:58YAﬃG=4cQ!4_?BAM>DGJ4c4<?BD²4P??B4[CDG=4;J;=4Lr4CYD 6bC4c8YAMGJ4c`Q467	HIAﬃ>EF?~g:
±Fﬃ6>4
Ê
g¨aLAMC!D>456bCQG:<M>@:OLL4_Q!4¤ GJ;Hb[CF?1ÜGbEmAﬃ6>_;:>V<:MH~DG=AﬃCFÖ
ŁVÝÞ
§
·/¹º
Ýß
`§Àﬀﬁﬀr­z4e®g
y
4	QG:<M>@:OLL4c>4E>V<?B4C!D4_;TdVC4>MGJ4_HIG=CV[DGXY64_DAﬃDN:O;J4Q4<? o>@:OﬃL4C!DN?HIAM;J;=4<H~DV<?²4C\oAﬃCFHIDG=AMCQ4
;=4[6>²:<CM;J4_Q4_QGÖí 6R?BG=AﬃCEF:O>>@:OEEFAM>D`5;T:O7!4cQ6aU:<G?H~4<:O6*gYF4,U:OGJDXY64cHI4[>DN:<G=CF?sV8YKC4L4IC!DN?FD>KP?
QV8!G=VP? EF:<>²>N:<EEFAM>Dc`5;UTﬁ:O7!4cQ!6aU:OG?HI4<:<6:OGJ4C!D²6C4VC4>MG=4G=CoV[>G=4[6>4`;TdVC4>MG=4HIAﬃ6;=AﬃL\fbG=4CCb4
Q4Q467r?eE¾K>4<?²4CHIAMC!DN:ﬃHID²LAﬃCD>4_XY64_Q:OCR?,HI4<?²>V<:MHIDG=AﬃCF?²;=4<?xCbAO!:<67a±FCF:<67rC*TWAﬃCD²ER:M? 6bC4
DAﬃEFAM;=AﬃMGJ4a?eE¾V>GXY64`;TdG=CF?eDN:<CDQ4_;:	?BVEF:<>N:<DG=AﬃC*g
y
4[DD4HIAﬃCF?BD@:ODN:<DGJAMC47!EmV[>G=L4CD@:O;J4,LAﬃCD>4
DAﬃ6D4	;TdG=LEFAM>DN:<CFHI4Q4;:aDAﬃEFAM;=AﬃMGJ4Q6j?Bb?BDKL4Qb:OCF?c;=4<?>V<:ﬃHIDGJAMCF?cC!6FHI;=VP:OG=>4<?Ig
´,h!t¸YkF¶#¶olotl#kFnsta¸Yh!nmp<w<u¶oh!t
3:OCR?x;=4<?*H~AM;=;JG?eG=AMCR? HI4C!D>@:O;J4<?I~EmAﬃ6>²>V<:O;JG?B4[> ;: o6R?BG=AﬃC*<G=;OU:<6D¼QG??BG=EF4>s?e6Õ?:OLL4C!D QTWVC4[>Bý
MGJ49:<6 HIAﬃ6>N?Q!4z;:ZHIAﬃ;=;=G]?BGJAMCEFAM6>XY64;=4P?CA<!:<67û?B4z>4D>AM68Y4[CD	EG=VﬃV<?rQ:OCF?r;=4E6GJDN?rQ4
EFAMD4CDG=4;¼HI>VVaEF:<>;=4rHN¾F:<LELA<Y4C*g} ER:O>DG=>Q!4HI4DG=CF?eDN:OC!DFG=;s9:oAM>L:ODGJAMCQ TW6C9CbAO!:<6
HIAﬃLEFAY?BV¢gF¥ÁCoAMCFH~DG=AﬃCjQ4<?_H:O>@:MHIDV>G]?BDG]X6b4<?,Q6HIAMLEmA¢?BGJD4
É
D@:OG=;J;=4YYVCb4>ﬃG=4	Q TW4[7HIGJDN:<DG=AﬃC*LAOý
L4C!D:OCﬃ6;:<G=>4
Ë
;UTWVD@:OD ±RCF:O;¼?B4>@:HIAMCR?BDGJD6V	Q Td6C6CG]X64CA<!:O6AM6Q4<?,>VP?BGQ!6F?cQ4±??eG=AﬃC{4[D
XY64;XY64<?EF:O>DG]HI6;=4P?,;=VﬃK>4<?Q TWV[8M:<EFAM>N:<DGJAMC*g
} HI4<?VC4>MG=4P?aQ4fFAMLrfF:O>@Q4L4[CD[ ;J4LA!QK;J4XY6G_QV<H~>G=D;J4LGJ4679;=4P?HIAM;J;=G?eG=AﬃCF?a4C!D>4
CA<!:O6b7{4P?BDwàc3
ò

É
à,GJL4354[Em4[CFQ4C!D
ò
:O>D>44QA!HxÜ
Ë
g
y
4	LA!QK;J4aH~AMCF?eGQK>4;TWV[8YAM;=6bDG=AﬃCjQý
CF:<LGXY64Q6 ?Bb?BDKL4XY6F:OC!DG]X6b4oAﬃ>LVEF:<>\;J4<?aC!6FHI;=V[AMCF?rQ6 CbAO!:<6 Q:<CF?6C EFAMD4C!DG=4[;_Q4
HN¾F:OLELA<Y4C*g
3:OCR?\;=4<?a>V<:MH~DG=AﬃCF?rQ4fF:M??B4zV[C4>ﬃG=4Ys;TdVDN:<Da±FCF:O;_VD@:OC!DE>GJCFHIG=ER:O;=4[L4C!Da`96CAM6 Q467
HIAﬃ>EF?~;]:QVD4PHIDGJAMC4D;TdGQ4[CDGö±H:<DGJAMC	Q TW6bCQ4P?ÁEb>A!Q6GJDN?;=AM6b>NQ?Q4_>V<:ﬃHIDGJAMC4DQ4P?ÁER:O>DGHI6b;=4<?
;=V[MK>4<?*:M??BA!HIGJV4<?²?eAMC!D²?e6Õ?:OC!D4<?*EFAM6>Á:P8YAﬃG=>sDAﬃ6D4;TWGJCoAM>L:ODG=AﬃC?B6>s;:c>VP:MHIDG=AMCgM:?BV;J4<HIDG=AMC
Ó¨ ﬂﬃ! #"
ç%$oëIâ	ÝMÞ'&áæ
 
ëIâ<ä
ﬃ
âNë[ä
ﬃ
âèâ_æ~é (è)(+*
Q Td6C|LV<H:OCbG?BLr4
É
8YAMG=4rQ!4aoAM>L:ODGJAMC94D8YAMG=4¡Q4rQV<?e47bHIG=D@:ODGJAMC
Ë
?B4fF:ﬃ?B4rE>GJCFHIG=ER:O;=4[L4CYD_?B6b>
;:Q!VD4<H~DG=AﬃCjQ TW6Co>@:OML4CD;=Aﬃ6>NQ g
,+-/.0-/á 2
%*&4; +08%*&q8%¢8ª3*&!%!âBã!71>(A>=7+-
äå
ubi kFw<up<lokFn
sTWV8ﬃ:<EmAﬃ>N:<DG=AﬃCjQ45ER:O>DGHI6b;=4<?x4P?BD6C4_8YAMGJ4cE>GJ8GJ;=VﬃG=V4Q4Q!V<?B47bHIGJDN:ODG=AﬃCrQ4<?²CA<!:O67aU:<G=f;J4Iý
L4C!D47bHIG=DV<?Ig!»5CCA<!:O68ﬃ:?B4	QVP?B47bHIG=D4>EF:O>_VLG]??eG=AMC?BVPX64[CDG=4;J;=4_Q4EF:<>DG]HI6;J4<? ;JVMK>4<? 4[D
Q4H~;=6F?eD4>@? ;=V[M4>@?ÁEFAﬃ6>_Q4<?VC4>MG=4P?,Q Td47H~G=DN:<DGJAMCV;J48YV4<?
É
Ó­z4e®a¯C!6FHI;JVAMC
Ë
gF4<??BEF4<HID>4<?4C
VC4[>MGJ4cHIGJCVDGXY64<?sQ4<?xEF:<>DGHI6;J4<?x;JVMK>4<?*AMC!D²6C4,oAﬃ>L4L:O7kæ,4;J;=GJ4CC4Y~HMTd4<?BD¼EmAﬃ6>HI4;]:5XY6*TWAﬃC
;=4P?::<EEF4;=VrEF:O>DG]HI6;=4P?Q TWV[8M:<EFAM>N:<DGJAMC*gs3aTdAﬁçZ;:?BGJLG=;JG=D6RQ4	:P8Y4PH6CZ;=G]X6G]Q4Yg*:zQ4P?HI>G=EDG=AMC
Q4	HI4E>A!HI4<??e6F?_?B6EEFA¢?B4XY6*Td6CjQ4M>V	Q TWV<XY6GJ;=G=fb>N:ODG=AﬃC4<?BD_:<DD4G=C!DcQ:<CF?c;=4CA<!:O6*g
:\D¾bVAM>G=4Q!4QV<?e47bHIG=D@:ODGJAMCjQ4<?cCA<!:O6b7H¾R:O6FQ?_EF:O>_V8ﬃ:OEFAM>@:ODG=AMC.:VDV	QV<H~>G=D4	Q:OCF?_6C
oAM>L:O;JG?eL4LGH~>A!H:<CAMCG]X6b4\EF:<>¤|4[G??1ÜYAME	£d¤¥¦B§
ú
©Ug
y
4[DD4D¾VAﬃ>GJ4:zVDVMVCV[>N:O;JG?eV4EF:<>
ò
:<6F?B4>4Dw4<?B¾!fF:ﬃH¾jEF:O>;]:?B6bG=D4£
ò½
»¨ﬃÓP©Ug :r8M:<;=G]QG=DVQ4rHI4[DD4	:<EE>A!HN¾4:\VDVa;:<>ﬃ4L4C!D
E>AM68YV4EF:<>c;:rHIAMC!o>AMC!DN:<DGJAMCj`\Q!4<?,47!EmV[>G=L4CFHI4<?~g
èclottlokmn
ÔxAM6b> ;J4<?*CA<!:O67	Q4cD@:OG=;J;=4G=LEmAﬃ>D@:OC!D4Y6CrQ!4<?xE>A!HI4<??e6F?Q4cQ!V<?B47bHIGJDN:ODG=AﬃCa4CrHIAﬃLEFVDGJDGJAMC
:8Y4<Hx;UTWV8ﬃ:OEFAﬃ>N:ODG=AﬃCa4<?eD*;: ±??BG=AﬃC*g
y
4E>A!H~4<??e6F?xC*Td4<?BDEF:M?sQ4<?HI>GJEDGJf;=4²4[CD4>L4²Q TdV8ﬃ:OEFAM>@:ODG=AMCg
F4<?Q4ﬃ>V<?Q4r;=GJfF4>DVaLG]?ð4Cü46ZQ:<CF?;:\±??BG=AﬃC/?eAMC!D	QGöíV>4CD@?Q4HI467Q4;TdV8ﬃ:OEFAM>@:ODG=AMCg
:aoAM>L4Q6?Bb?BDK[L4ð±m??BGJAMCCR:OC!Dc4<?BD6CEF:O>@:OLKD>4HI;=4~D@:OCFQ!G?,XY64Qb:OCF?c;TdV8ﬃ:OEFAM>@:ODGJAMC?eAMC
>oéﬃ;=44<?eDcLAMGJCFQ>4¢g
3:OCR?,;=4_E>A!HI4P??B6R?cQ45±??BG=AﬃC*;J45CbAO!:<6Q4coAM>L4?eE¾V>GXY64?B4QV~oAM>L4sü6F?XY6*Tﬁ`	:ODD4GJCFQ>4
6C4SHIAMC±RM6>@:ODGJAMCjXY6G 4<?eD,CAﬃLLV4¼×B;J4EFAMGJCD?B4;J;=4IØ@g!} EF:<>DG=>cQ!4HI4EFAMGJCD[;]:aQVIoAﬃ>L:<DGJAMCQ6
CA<!:O694P?BDD4;=;J4aXY6*TdG=;*8ﬃ:\G=>>VLV<QG:<f;=4[L4CD?e4r?BVEF:<>4>4C9Q4[674CDG=DV<?Ig
y
4DD4?eVEF:O>@:ODG=AMCZ?e4
U:OGJD_:O6×BEFAMGJCDQ4	?H~G??eG=AﬃCØNg
:E>4LGJK>4Q4<?H~>G=EbDG=AﬃCD¾V[AM>G]X6b4Q6rE¾V[CAMLK[C4_Q4c±??eG=AMC`V[DV_E>AﬃEmA¢?BV4EF:O>ï,AM¾b> 4[D
¤ ¾44[;=4>_£ﬁï5ù
ò
§
ì
©UgR:±m??BGJAMC4<?eD,6CLA!Q4SQ4QV<?e47bHIG=D@:ODGJAMCX6bG L4D¼4Cü46Eb>G=CRHIG=EF:<;=4L4CD
Q4<?Q!4M>V<?Q4;=GJfm4[>DVHIAﬃ;=;=4PHIDGÖU?I*4CEF:O>DG]HI6;=GJ4>;T:O;=;JAMCﬃ4L4C!DQ6CA<!:<6*g
y
4Dr:<;=;JAMCﬃ4L4C!D
4D_;:rQ!CF:OLG]X6b4Q4	HI4D:O;J;=AMCbM4L4[CD?BAMC!D_>4;JG=V<?`\;:8G]?HIA¢?BGJDV	Q4;:L:ODG=K>4C!6FHI;=VP:OG=>4YgmF4P?
:O6bD>4P?xQ4[M>VP?xQ4;=GJfm4[>DVÁ?BAMC!DsE>G]? 4C	HIAﬃLED4 ER:O>s6CaD>N:OGJD4L4CD?eDN:ODG?eDGXY64
É
V[C4>ﬃG=4G=C!D4[>C4
Ë
g
êvx¶p<ltëw<u)ìµhnFp<up<lokFn
y
4LA!Q4_Q!4QV<HI>AMG]??:<CFHI4:OEER:O>N:u=D`¾F:<6D4V[C4>ﬃG=4_Q Td47bHIG=D@:ODGJAMC*g¢¦þ;RHIAM>>4<?eEmAﬃCFQ`;UTWVLG]?þý
?BGJAMC?BG=Lr6;JDN:OCbV4Q4	L\6;JDGJE;=4[?Áo>@:OML4CD@?
É
½Ł:«4í
Ë
g F4¡?B46bG=;sQ T:OEEF:<>GJDG=AﬃCz4<?eDQ!4[r­z4B®
EF:<>\C!6FHI;JVAMCûQ TdVC4>MG=4Q TW47bHIGJDN:ODG=AﬃC*g
y
4LA!Q44<?eD;:<>M4[L4C!DQAﬃLG=CF:<CD	EFAM6>6bC4VC4>MG=4
Q Td47H~G=DN:<DGJAMCQ4fír­z4e®'EF:O>_C!6FHI;=V[AMC4D_:<6ýþQ4;`!g
ÝMÞsîYÞáà*â_ë#ïoðYç}ñzâèâ~ãï  âNëEð¢ç#â~ãç\T$BâNëñ]ï<èMç
 
çJëIâ~ã
ÓM¨
ß 1ò 
Hó0ôõ
öF
ó0

ôf

Î÷

Hõ ó

øf

,+-/á0-1, 2
%*&&)ùf3ã!71úwã!71>63*&8%ã %'0635+7; %
½
6DAM6>jQ4Z;TdVC4>MG=4jQ4û4>LG²;=4H¾R:OLE LA<Y4C4D;=4<?G=C!D4[>N:MH~DG=AﬃCF?C6FH~;=VAﬃCýC!6FHI;JVAMC
üAM6b4CD6C9>oéﬃ;=4Qb:OCF?5;J4<?HIAﬃ;=;JG?BGJAMCF?~g F4<?5>V<:MHIDG=AﬃCF?:O6b7zVC4[>MGJ4<?cG=C!D4>LV<QG]:OGÖ>4<?EF468Y4C!D54[D>4
8!64<??eAMG=DSHIAMLL4Q4<?5>V<:MH~DG=AﬃCF?_X6G¼AMC!D`\;:oAMG?_Q4<?:M?BEF4<H~DN?Q4afR:M??e4\V[C4>ﬃG=4	4DQ!4¾F:O6D4
VC4[>MGJ4YYL:OG]?²AMCEF46Dc:<6F??eG*;=4<?8YAMGJ>,H~AMLL4Q4<?,>V<:ODG=AMCR? EFAY??BK<Q:<CDc;J46>E>AﬃE>4<?E>AﬃE>GJVDVP?
fGJ4Cj?BEFV<HIGÖ±X6b4<?Ig
´,uZiswOk*qsvs¸Mp<l#kFnûµ|vs¶ pPl#is¶#hqxhFëw<u)ìµ h!nmpPt
J+KMLON
Ê
g
ó
PqÒfaMZ³ü`oZCY[Yi^Q\)^qÓatrsSxÔÍÀcvhVÕÀaA_6¯Cgk`rsZ`VWZCSbj%aM¯Cc
£ªý
§
»þ¼]ÂkÏÄû^kÅq_6ZC`[c=g)Sbr}W¯Ccey
µA^hW#±uW#ce^#Yi^#ckj´hÌ`V^VjE^xc6gühßSV¯CY_T`x^#ce^xc)j
ZCgY[¯CaMcChf¿O|`Z³CYi^#c)jMhuy0zHaM`VWª\)^rsZF`VWt|uW#`x^xc6Sb^0~/µH+Ï 

y
}2fF:M??B4ZVC4>MGJ49Q49fFAMLrfF:<>NQ4L4CD[x;J4<?HIAﬃ;=;=G]?BGJAMCF?;=4<?rE;=6F?HI4C!D>N:<;=4<?rHIAﬃCFQ6G]?B4C!D`|;]:
oAM>L:ODG=AﬃCZQ TW6C9CbAO!:<6ZH¾R:O6FQ9?e4rQV<?B4[7HIGJDN:<CD?BAﬃG=DEF:O>6C|Eb>A!HI4<??B6F?Q TdV8ﬃ:OEFAM>@:ODG=AMC.?BAﬃG=DEF:<>
6CrE>A!H~4<??e6F?Q4ð±m??BGJAMC*g!sTWVD6FQ4_Q4c;]:Q!V<?B47bHIGJDN:ODG=AﬃCQ4<?²CA<!:<67HN¾F:O6RQ?Q:OCF?HI4P?²HIAMCRQG=DG=AMCR?
?B4,U:<G=D:<6\LAOY4[CaQ!4c;:QV[D4<HIDG=AﬃCQ6r>V<?eGQ6rQ!4c;:5>V<:MHIDG=AﬃC*gM3_AMCFHc;:H~G=CVL:ODG]X6b4Q4_?BAﬃ>DG=4c4<?eD
:O6EbG=>4`Q46b7HIAﬃ>EF?~OE;J6F?x;J4<? ER:O>DGHI6b;=4<?*;=VﬃK>4P?IgMF4<?xEb>4LGJK>4P?mG=CRQGH:<DGJAMCF?sQ4c;Td47!G?BD4CFHI4ÁQ6
E>A!HI4<??e6F?,Q!45Lr6;=DGöo>@:OML4IC!DN:<DG=AﬃC	?BAMC!Dc:<EEF:<>64<?²;JAM>N?Q4c;:QG]?BEF:<>GJDG=AﬃCQ!4<?²>V<?eGQ6F?Q4,±m??BGJAMC
Q:<CF? ;J4<?x47!EFV>GJ4CFHI4<?
ÝÞ
§
4C!D>4_§ﬃÓ4D+¨À¨­z4e®gﬃ3546747!E;JGH:<DG=AﬃCF?*VDN:<G=4C!D:8ﬃ:OCFHIV[4<?²EmAﬃ6>
47!E;=G]X6b4>cHI4[DD4SQG?eEF:O>G=DGJAMC^
î
sTdVC4>MG=4_QTW47bHIG=D@:ODG=AMC	4<?BDD>AMErM>@:OCFQ!45EFAM6b>cXY6*TW6CCbAO!:<6H~AMLEFAY?eV_?B4coAM>L4£Ö*ùªà
ì
ﬀM©g
î
: QVP?B47bHIG=D@:ODG=AMCÛQ6CA<!:O6 HIAMLEFA¢?BV.?B4|U:<G=DzER:O>96C:<6D>4/LA!Q4Q4/Q!V<HI>AﬃG??:OCRHI4
£
y
ùªD
õ
¨O©Ug
:HIAﬃCF?BD>6FH~DG=AﬃC9Q4	L\6b;=DG]QVD4<HD46>@? :EF4>LG?cQ4E>AM68Y4>XY64;=4aCbAO!:<6j?B4Q!V<?BGJCDVM>4a?e4;=AﬃC
6C4CAﬃ68Y4;J;=48YAﬃG=4^;]:aL\6b;=Göo>@:OﬃL4CYDN:<DGJAMC*g
Óó
ﬂﬃ! #"
ç%$oëIâ	ÝMÞ'&áæ
 
ëIâ<ä
ﬃ
âNë[ä
ﬃ
âèâ_æ~é (è)(+*
ñY6>;:5±Fﬃ6>4
Ê
g
ó
4<?BD²>4E>V<?B4C!DVc;J4_QG:<M>@:OLL4Q4c¤ GJ;Hb[CF?1ÜG!EFAM6>;]:S>V<:MH~DG=AﬃC	
§
Ýß
`
Ó
ì
­z4[8m¯[C6FH~;=VAﬃCz£Ö¥
y
ìﬃó
© EFAM6b>c;=4<?X64[;=;=4P?²¨So>@:OML4CD@?²AMC!D,VDVQV[D4<HIDV<?Ig
y
4DD4_47!EmV[>G=4[CFHI4:
VDV >V<:O;JG?eV4:O6aLAOY4[CQ4;Td4CF?B4[L\f;Ö4¼Q4QVD4<HIDGJAMCG=CR?BDN:<;=;JVQ:OCR?x;:cHN¾F:OLrf>4Q4>V<:ﬃHIDGJAMCfD
½
»ðý
àc¦»ñFg!¥²C\oAMCRHIDGJAMCQ45;]:ßAﬃC4HIAMCF?eGQV[>V4_?e6>,;J4_QG:<M>N:<LL4Y<AMCHIAMCF?eDN:<D46Cb45V8YAﬃ;=6DG=AﬃCrQ4
;:DAﬃEmAﬃ;=AﬃMG=4SQ4<?²V8YVC4[L4C!DN?*L4<?B6b>V4EF:O>;=4<?²8ﬃ:O>G:Ofb;=4<?Q4?BE¾bV>G]HIG=DVc4DQ4HIAﬃE;:<CF:O>G=DV
É
8YAﬃG=>
?B4PHIDGJAMCZ§gÓg§
Ë
gs:Æ[AMC4CAﬃDV4¡¨?B6>H~4rQG:<M>N:<LL4	HIAﬃ>>4P?BEFAMCFQZ`Q4P?54C4>MGJ4<?5QTW47bHIG=D@:ODG=AMC
V;J48YV4<?
É
CAMC.LAMC!D>V
Ë
4D	`{6bC4DAﬃEFAM;=AﬃMGJ4;:E;=6F?	HIAMLEF:MHID4r?IT:OEE>A!H¾R:OC!DQ Td6C4rDAMEFAﬃ;=AMﬃG=4
?BEb¾V>G]X6b4Yg
y
4;]:aG=CFQ!GXY646CQ4M>V	Q TW4<XY6GJ;=G=fb>N:ODG=AﬃC\GJLEFAM>D@:OC!Dg
´,h!tap<h!µixt	¸Yuw<u¸Mp<º!wOlotIp<l¥I*vsht
½
67jVC4>MG=4P?5G=C!D4>LV<QG]:OGJ>4[?,;=4<?5D4LEF?_Q TdG=C!D4>@:MHIDG=AMCj4C!D>4;J4<?HIAﬃCF?BDG=D6F:OC!DQ6.?Bb?BDKL4
C!6FHI;=VP:OG=>4oAﬃ>LV?BAMC!DD>K<?QGÖí V[>4C!DN?	Q4jHI467.Q4fF:M??B4VC4[>MGJ4Yg F4P?aE>4LG=K>4<?5VD6FQ4<?Q4P?
D4[LEF?rH:O>@:MHIDV>G]?BDG]X6b4<??B4Z?eAMC!DU:<G=D4<?\:<6áLAOY4[CQ4<?oAﬃCFHIDG=AMCR?{Q!49HIAﬃ>>V[;:ODG=AﬃC:OCﬃ6;:<G=>4P?
4C!D>4So>@:OﬃL4C!DN?5£ï5ù»
õMõ
©g
J+KMLON
Ê
g
ú
P[È ¯Cc6S#j%aM¯Cc\)^SV¯C`b`VWVrsZﬁjmaM¯CcÆ^xcZCcÀ³ﬁrt^`x^Vr Zﬁj%a |\)^A_=ZCaM`V^0\)^!|`Z³CYi^#c)jMh\CZCcvhBrt^h`xWZCSbjmaM¯Ccvh
ÝÞ
§
Ýß
¼[M^Vj²¬ﬃÄq^kÅ
 c6gkSbrtW¯Cc`x^oh1_X^SbjmaM±^#Yi^xc)jBSV¯ﬁrs¯Cc6ce^Q\)^f\C`o¯Catj1^w^VjB\)^0³üZCg)SxUX^yªzHaM`xW{\)^
rsZ`xW}|uW#`x^#c=Sb^0~/µOÉAÏÃ

y
: ±Fﬃ6>4
Ê
g
ú
LAMC!D>4HI4<?HIAﬃ>>V[;:ODG=AﬃCF?4[C :<CM;J4>4;]:ODGÖEFAﬃ6>\;J4<?o>N:<ML4[CD@?aVLG?Q:<CF?
;=4P?S>V<:MH~DG=AﬃCF?;=4<?_E;=6F?QG]??eG=EF:<DG=8Y4P?
ÝÞ
§
Ýß
`M4D¬Mj­z4e® EF:O>C!6FHI;=V[AMC*gxF4P?SV[C4>ﬃG=4<?Q4
fFAMLrfF:O>@Q4L4[CDQ!4]ﬃ 4[D¬MZ­z4e® ER:O>C!6FHI;=V[AMCHIAﬃCFQ6G]?B4C!D>4P?BEF4<HIDG=8Y4L4~C!D`9Q4<?aVCb4>ﬃG=4<?
Q Td47H~G=DN:<DGJAMC9Q!4[\4D{í­z4e®a¯C!6FHI;JVAMC*gFÔ¼:O>HIAﬃLEF:<>N:OG]?BAﬃC9:8Y4<H6bC9LA!QK;J4a?e6EEFAY?:OC!Da;UTWVLG]?þý
?BGJAMC.?BV<XY64C!DGJ4;=;J4Q4ao>@:OML4CD@?IF;=4<?_D4LER?,LA<Y4CF?_Q TWVLG??eG=AﬃC{4[CD>4HN¾F:ﬃX64ao>@:OﬃL4C!D?eAMC!D
ÝMÞsîYÞáà*â_ë#ïoðYç}ñzâèâ~ãï  âNëEð¢ç#â~ãç\T$BâNëñ]ï<èMç
 
çJëIâ~ã
Ó
ú
Q4íMﬃPo
¤
`fa­z4e® EF:O>C!6FHI;JVAMCr4D
íMo
¤
`fía­z4e® EF:O>C6RHI;=VAﬃC*gF4<?xU:<G=f;J4<?²D4LER?²H:O>@:MHý
DV[>G?eDG]X64P?,Q TdVLG??BGJAMCQ4fíMPo
¤
LAMC!D>4C!D,XY64;J4LV<H:<CG?eL4cQ4Lr6;=DGöo>@:OML4CYDN:<DG=AﬃC\EF46bD
°D>4	:M??BG=LG=;=V`a;:E>A!Q6FHIDG=AMC?BGJL\6;JDN:<CV4_Q4o>N:<ML4[CD@?Ig
y
4\Eb>A!HI4<??B6F?Q4Lr6;JDGöo>@:OﬃL4CYDN:<DGJAMCEF46D	?BGJMC4>;=4EF:ﬃ??:<M4Q!6Z?Bb?BDK[L4aEF:<>6C4[AﬃC4
Q49fF:ﬃ??e4/Q4[CF?BGJDVYgcÔsAM6>8YV[>Gö±R4>H~4DD4z¾!EFAMD¾K<?e494DLGJ467ûHIAMLE>4CRQ>4;=4P?\E>A!H~4<??e6F?Q4
Lr6;=DGöo>N:<ML4[CYDN:ODG=AﬃC\GJ;*4<?BD:OEER:O>6b4aCV<H~4<??:OG=>4	Q4	HIAMCF?eD>6G=>4aQ!4<?ðLr6;JDGöýþQVD4<HID4I6>@?²E;=6F?cEF4>Bý
oAM>L:OC!DN?~gCAM>DcQ4_;Td47EFV>G=4CRHI4:MHXY6G?e4:8Y4<H,;]:E>4LG=K>4 ﬃVCV>@:ODG=AMCQ4_QVD4<HID4[6>N?~M;=4QVD4<Hý
D4[6>c¦1D3
ô_½
:VDVHIAﬃCXI6*g
y
4Q!VD4<H~D46>4<?eDQV<QGJV5E>G=CFH~G=EF:<;=4L4[CD¼`;]:E¾!?eGXY64_Q4<?CA<!:O67
HN¾F:O6FQb?Ig F4<?_HIAMC!D>@:OGJCD4<?,?e6>?:>V<:O;JG?:ODGJAMCVD@:OG=4[CD*^
î
354fFAMCbC4<?cEm4[>BoAM>L:OCRHI4<?,:<6CG=8Y4<:<6Q4;TdGQ4[CDGö±H:<DGJAMC*YQ!4;]:HIAM6b8Y4>D6>4:OCﬃ6;:<G=>44[D
Q4P?c?B46GJ;?cQ4	QV[D4<HIDG=AﬃCfF:M?~g
î
:rH:OER:MHIGJDV	Q4	HIAM6b8>G=>c6C4;]:O>ﬃ4Y:OLL4QTWVC4[>MGJ4Q4fFAMLrfF:O>@Q4L4[CD
î
D>4_H:OER:Of;J4_Q4cL4<?e6>4>sQ!4<?²HIAﬃ;=;=G]?BGJAMCF?*L4DDN:OC!D*4C_ü466bCM>N:<CFQCAMLrf>4Q4cER:O>DGHI6b;=4<?
4D_Q!4So>@:OﬃL4C!DN?Ig
3:OCR?;=4P??B4<H~DG=AﬃCF??B6GJ8ﬃ:OC!D4<?5CbAM6F?4Ií4<HID6b4>AﬃCF?6C/?e6>8YAﬃ;Q4<?>V<?B6;JDN:<DN?5AﬃfD4C!6F?:8Y4<Ha;=4
QVD4<HID46>c¦1D3
ô5½
g
,+-/á0-/. 2
%*&4ã + @o@7&k7+-&9&!(-&/(00!>ûã + ; ùª@%!>
F4<?5E>A!HI4<??B6F?Q!4aDeEF4fGJCF:OGJ>4?eAMC!D5;]:O>M4L4[CDQAMLGJCF:OC!DN?cQb:OCF?5;J4<?c>V<:ﬃHIDGJAMCF?cC6RHI;=V<:<G=>4<?
:O6b7 VC4[>MGJ4<?G=C!D4>LV<QG]:OG=>4<?Ig²ñY6bG=D4`|;TdG=C!D4>@:MHIDG=AﬃC `ZM>N:<CFQ EF:O>@:OLKD>4jQ TdG=LEF:ﬃHID4C!D>4z;=4
E>A<ü4<HIDG=;=494[D{;]:HIG=f;J4Y;=4<?Q46b7 >V<?eGQ6F?CAﬃLLV<?rXY6F:M?eGöýUE>A<ü4PHIDGJ;=4z4[DzXY6F:ﬃ?BGöýþHIGJf;=49EF468Y4[CD
:8YAMGJ>Q4P?5LA!Q4<?Q4QVP?BG=C!DV[M>N:<DGJAMC98ﬃ:O>G=V<?~g 3:<CF?;=4<?c>VP:MHIDG=AMCR?:O67jVC4>MGJ4<?5Q!4²R4[>LGEmAﬃ6>
;=4P?XY64;=;J4<?5GJ;²C*TWZ:EF:M?	:O>>°D	HIAﬃLE;=4[DQ4P?>VP:MHID@:OC!DN?I*GJ;²Z:oAﬃ>L:<DG=AﬃC/QTW6C.HIAM;Q4rL:<DG=K[>4
4C!D>4;J4<?,Q!467CA<!:<674CjHIAﬃ;=;=G]?BGJAMC*g
y
4aH~AM;*4<?eDcE>V<?e4C!D_Q:OCF?c6C4L:[üAM>GJDVQ4<?cHIAﬃ;=;JG?BGJAMCF?~g
J+KMLON
Ê
g
õ
Pg)atrsa`x^[W#ce^x`/³)WVjmag6^i^Çj?jMUX^#`#Y[ag6^[^#c)jm`x^gkZhaﬀt_T`o¯ﬂﬁu^S#j%atrt^f^Vjg)Zhaﬀ1Sabrt^Q\CZCcvhwrt^oh
`xWZCS#j%aM¯Ccvh
ﬂﬃ
×
§ "!	#$
¼\CaM±^x`Çhu^oh²W#cX^#`/³Ca/^h[\)^V¯CY%VZC`\)^#Yi^#c)jH~'&BµlÏ6Ð

y
Óõ
ﬂﬃ! #"
ç%$oëIâ	ÝMÞ'&áæ
 
ëIâ<ä
ﬃ
âNë[ä
ﬃ
âèâ_æ~é (è)(+*
F4<?xD4LEF?sQ4cH~AM;=;JG?eG=AMC¡?BAﬃCD²D4;?sXY64,;UTWV<XY6G=;JG=f>@:ODG=AMCD¾4>LGXY64²4[CD>4cXY6F:ﬃ?BGöýþHIGJf;=44DXY6F:ﬃ?BGöý
E>A<ü4<HIDG=;=4P?xC*TW4P?BDEF:M?c:<DD4G=C!Dg:±FM6b>4
Ê
g
õ
LAMC!D>4c;J4<?²>V<?e6;=D@:OD@? 47!EFV>GJL4C!DN:O6b7aQ!45;UTﬁ:OCR:O;=b?B4
Q4<?HIAﬃ;=;JG?BGJAMCF? ﬂﬃ
ÝBÞ
§ "!)(+*
`QGJ8Y4>N?e4<?5VCb4>ﬃG=4<?Q!4\fFAMLrfF:<>NQ4L4CD£ D
½

ìYú
©XY6G²GJ;=;=6R?BD>4rHI4D
:M?eEF4<HIDg
F4<?5EF:<>DGHI6;J4<?_:P!:<CD_6C48!G=D4<??e4aGJCD4>LVPQG:<G=>e44C!D>4aH~4;=;J4aQ!4;:rX6F:ﬃ?BGÖýeHIGJf;=4	4DHI4;=;J4	Q6
XY6F:M?eGöýUE>A<ü4PHIDGJ;=4	?BAﬃCD:OEEF4;JV4<?cEF:O>DG]HI6;=4P?5Q4	LGöýU>N:<EGQ!G=DV¢g
y
4P?ðVLG??eG=AﬃCF?c?B4Lrf;J4CD°D>4D>KP?
?B4[CF?BGJf;=4<?_`;:Q!CF:<LGXY64Q4	;:rHIAM;J;=G]?BG=AﬃC4D:<69HIAﬃ;²Q!4aL:<DG=K[>4XY6G¼?ITW4P?BDcoAM>LVYgmF4<?HIAMLER:Pý
>N:<G?eAMCF?_:8Y4<H56CLA!QK[;=4QCR:OLG]X64HIAﬃLL4Ñ­93 £ àc¦
ô
ì
õ
© LAﬃCD>4C!DX64;]:aQV<?eG=C!DVﬃ>N:<DG=AﬃC
Q6H~AM;FQ4_L:<DG=K[>4,4P?BD;:<>M4[L4C!D²QAﬃLG=CbV4cEF:O>Q4P? 4Ií4D@? Q!458YAﬃG=4_Q Td4CD>V4Q4_;:>V<:ﬃHIDGJAMCrE;=6R?
XY64aEF:<>Q!4<?ð4~í 4[DN?cD¾4>LGXY64<?~gmF4<?cVD6FQ4<?_Q4;:LGöýU>N:<EGQ!G=DVS?B4oAﬃCD?B6b>5;J4<?5H~AM;=;JG?eG=AMCR?,EmV[>Göý
E¾V[>GXY64<?c4D?B4LGöýUEmV[>G=Eb¾V>G]X6b4<?Ig
y
4DD4?eV;=4PHIDGJAMCjQ4<?cEF:O>DG]HI6;=4P?5Q4	LGöýU>N:<EGQ!G=DVS?B4aU:OGJD?eAMGJD
:O6ZLA<Y4CQTW6C94<?eDGJL:OD46>_Q69EF:<>N:<LKD>4Q TdG=LER:MHID_HIAﬃLL4;UTWVCb4>ﬃG=4D>N:OCR?B8Y4>@?B4rQ4<?_EF:O>DGöý
HI6;J4<?*;=VﬃK>4<?²ª-,
· Ç
À
/.103254
¡
Ñ
·
ª
¡67*ﬀ8:9¡
Ç
£Ô
½
ﬀﬁﬀ!»ø
ìú
©UM?eAMGJD:O6rLA<Y4CQ4c8ﬃ:<>G:<f;=4P?²Q4 oAﬃ>L4
HIAﬃLL4;]:?BE¾bV>G]HIG=DV\£ àc¦
ô
ì
õ
©gssTWVD6FQ4Q!4;:HIAﬃLEFAY?eG=DGJAMCj4C{o>@:OML4CD@?ð4[D;=4<?_QG]?BDGJf6DG=AMCR?
G?eAMDAMEG]X64P?Q4<?\ER:O>DGHI6b;=4<?rQ49LGÖý>@:OEG]QG=DVzQ!AMCC4[CDQ!4<?\G=C!oAM>L:ODGJAMCF?r?B6b>;:/H~AMLEFAY?eG=DG=AMC
Q6.HIAM;ÁQ4L:ODG=K>4£Ô
½
ﬀﬁﬀs»ø
ìú
©gsF4<?HIAMLER:O>N:<G?eAMCF?:8Y4<Ha6bC9LA!QK;J4aEF4>L4DD4CD:O;JAM>@?
Q TdAMfD4CG=>_Q!4<?,G=CoAﬃ>L:<DGJAMCF??B6>_;=4<?,Eb>AMEb>G=V[DV<?cQ4;UTﬁ¥Q¥+Dag
3:OCR?Á;UTWVD6FQ4Q4<?sQV<?e47bHIG=D@:ODGJAMCF?sQ6¡X6F:ﬃ?BGÖýE>A<ü4<HIDG=;J4 4[CaE;J6F?²Q6	LA!Q4cQ!4 ±??BG=AﬃCr?BD@:OCFQ:<>NQ
XY64cEF46D?B6fbG=>;=4X6F:ﬃ?BGÖýE>A<ü4<HIDG=;J4,G=;b47G]?BD4cQ4<?²LA!Q!4<?²Q4_QVP?B47bHIG=D@:ODG=AMCr?e4;=AﬃCrQ4<?²MV[AMLVD>GJ4<?
EF:<>DG]HI6;JG=K>4<?Ig
y
4<?ﬃVAMLV[D>GJ4<??BGJMC4[CD6bC4ZQVIoAﬃ>L:<DG=AﬃC Q4P?\CA<!:O67û;=Aﬃ>N?Q49;UTWGJCD4>N:ﬃHIDGJAMC
4C!D>4{;J4E>A<ü4<HIDG=;=44D;:9HIGJf;=4¢xQ!VIoAM>L:ODG=AMCûXY6GcH~AMCFQ6bG=D`z6C49H~AMC±Fﬃ6>N:<DGJAMC ER:O>DGHI6b;=G=K[>4
£ﬁï5ù
y
ﬀÀﬀO©g
y
4DD45GJL:Oﬃ45EF46bD_?B4ﬃVCV>@:O;=G]?B4>`a;]:E>A!Q6FHIDG=AMCjQ4E;=6F?eG=46b>N?xo>N:<ML4C!DN?Q:OCR?,;=4<?
HIAﬃ;=;=G]?BGJAMCF?5EFV>G=E¾bV>G]X64P?Ig*F4<?So>@:OML4CD@?ðV[DN:OC!DG??B6F?Q4rE;=6R?BG=4[6>N?5EFAﬃG=C!DN?Q4rf>G]?B6>4\;J4;=AMCb
Q4;]:;JG=MCb4Q4	L:ODG=K>4>4;=G]:OC!Dc;=4	E>A<ü4PHIDGJ;=44D_;:HIGJf;=4r£ Dù
ô
ﬀ
Ê
©Ug sTdVD6RQ4Q4rH~4LV<H:OCbG?BL4
Q4f>G?B6b>4EF:O>DG]HI6;=GJ4>,>4CF?e4G=ﬃC4?B6b>5;]:a8G]?HIA¢?BG=DVQ4;:L:<DG=K[>4_C6FH~;=V<:<G=>4¢g
,+-/á0-/á 2;=<
ã?>+@o@7
<
7@>)A
<CB=D-;
ã
B)EE
!>ûã?>+; ùª@
;
>
GFH)IKJMLNLﬀOPHﬂOﬀJRQGH	S8TFI-SVU@U°XW-IKJMY[ZLﬀFXW]\^FH_U@`SMIKWaSVQ^WbH)HﬂF:IXSUbSRIKW@`XUcOH7FXQW]ZGSU1deQfONYgZGJMU@WaSVQ^W	\^`XZXéMW
\?hi`XQFXUMOﬀF \SQGHjLNFkIlJMYgZLNFXm^FQdGIlLﬀ`SOﬀU@FcnJMUcYg` \dUbSQW-LSUc`SMIKWcOﬀJRQ*g!Ô_JMdU:\^FH1`XQeFXUROﬀFH-\FfGJMY\ý
fGSUb\FXY[FXQW)ONQWcFXU@Yg`\OSOﬀU@FoHIRL"hp`oQFXUROﬀF:\OPHﬂZGJMQeO=fLNFqZrSVUQ^dGIKLN`XJMQs\SVQGHLSIKJMLNLﬀOPHﬂOﬀJRQfFHﬂWZUcJ^I¾Ft\F
L"hi`XQFXUMONF\^F%LﬀOSOH7JMQ*g
y
F%\JRYSVONQFFHﬂWu\JRQGIW@JRdWuvwSOﬀW:ZGSVUcW@OPIKdLﬀONFXU:FXW+deQxIKFXU@WaSVONQyQJRY\fUcF\F
HﬂOJMQGSdmxFXmZG`XUcOﬀYgFoQWaSVdmgY[JMQ^W@U@FoQW z{deF%LﬀFIKJRYgZGJMU@WcFXYgFXQ^W:\FLSgYSW@Oﬀ|oU@FQ^dGIKLN`SVONU@F}\SVQGHuIKFH
IKJRQG\OﬀWcOﬀJRQGHjFHﬂW:HﬂZG`IlOö±~zTdFYg
y
hpFH7WuLﬀF%\^JMYSOﬀQFWB^ZOPz{dF}\FLSfYdLﬀWcOönUaSOMY[FKQ^WbSW@OﬀJRQuLPSsZeU@J^\dGIlW@OﬀJRQYdLNW@OﬀZeLﬀFkFXWtHﬂOﬀYdLÖý
WbSQ`XF\F{nUaSOMY[FXQWaHIg,~SYdLNW@OönUaSORYgFKQ^WbSW@ONJMQFH7WgSdGH@H7OkLﬀFZ¾e`XQJMY[|XQFSVWcW@FXQG\^dLﬀJRUbHg\~hpdQF
W@UaSVQGH7OﬀWcOﬀJMQ\FuZ¾GSRHﬂFuLﬀOPz{dOP\FSYg
´,h!ttlMìnxuv= qsv ¸uGxubn ìh!µ h!nmp¡qxh9w<ºCìl#µh
»+QIKFXUcWbSVONQQJMYrfU@Ft\FHﬂO=RQGSVdemFomZG`XUcOﬀYgFXQ^WbSdmYsSVUbzTdFXQ^WLNFHIN¾GSVQRFXYgFXQ^WbH	ZGSU+UaSVZZGJRU@W
SVdemUc`MONYgFH)\F¾GSdW@FFXW,fGSRH@H7F`XQFoUMONF\?hpFXmeIKONWbSVWcOﬀJRQ*g
î
GFHHﬂZGFIKWcU@FH_FomZG`XUcOﬀYgFXQ^WbSdm:FXQ%`XQFXUMONFIlOﬀQ`XWcOzTdF-\FH nUaSORYgFXQ^WbH=QFH7JMQ^W	ZLﬀdrH	\F nJRU@YgF
YSm)æ-FXLﬀLNOﬀFXQeQFuIKJRYgYgFuZGJMdUuL"hi`8RSVZGJMUaSVWcOﬀJMQONLH+QeFIKJMUcU@FH7ZŁJRQG\FXQ^WuZLﬀdrHkvgdQF`XYgOHcHﬂONJMQ
H7`z{deFXQWcOﬀFXLNLﬀF \FnUbS<MYgFXQ^WbH)YSVOPH1ZLNdWoéRWkvdeQFu`XYgOHcHﬂONJMQH7OﬀYdLﬀWaSVQ`XF	£ﬁ­
½ô
ì
¨P©UgG+FuZLﬀdrH
ÝMÞsîYÞáà*â_ë#ïoðYç}ñzâèâ~ãï  âNëEð¢ç#â~ãç\T$BâNëñ]ï<èMç
 
çJëIâ~ã
Ó
ì
LNFH,8RSVLﬀFodUbHYgJ<TFXQeQFH)\FH`XQFXUMONFHIKONQ`XWcOzTdFHH7JMQ^WkH7JMdGHý"FHﬂW@ONYg`XFH-\SVQrHjLNFuIXSM\^U@F%\~hpdQF
`XY[OH@H7OﬀJRQuHﬂ`zTdFXQ^W@ONFXLﬀLNF_ZrSVU	UaSVZZGJMUcW)vdQF`oYgOHcHﬂOﬀJRQuHﬂONYfdeLﬀWbSQ`XF£ﬁ­
½ô
ì
¨<©g
y
FH=\^FXdmuZ¾`Iý
YgJRYg|XQFHJRQW)`XWc`+JﬃfGHﬂFXU8T`H)\SVQrH1LﬀFH1IlJMLﬀLNOH7OﬀJMQrH1IlFXQWcUbSLﬀFH	H7`XLﬀFIKW@ONJMQQ`oFH	\SQGH1LPStUc`SMIlW@OﬀJRQ
· Ç ¹@k
§:b7Ł8
v²íMr­yF8ZGSVU:Q^dGIKLﬀ`oJMQ*g
J+KMLON
Ê
g
ì
P]Ëxc6\)W%_X^#c6\CZCc=Sb^[\)^wrsZ\Cah#jm`bagvjmaM¯Cc\)^fSxU=ZC`/³k^0_6¯Cgk`ªrt^ohÎSV¯ﬁrtrsahaM¯CcvhQrt^ohB_XrsgﬁhQSb^#c)jm`oZﬁrt^oh
^#c)jm`x^frt^ohÎ`xWZCSbjmaM¯Ccvhª·
Ç
¹@x
§:X
Ł
¼ÙﬁÂFÄq^#±"
 c6g)S#rtW¯Cc¸^Vj·
7
x
§
Ç
!	
¼Ù [Äû^kÅe
 c=g)Sbr}W¯Ccey
zHaM`xW{\)^wrsZF`VWt|uW#`x^xc6Sb^B~/ËvÅÏCÛ

y
î
Ô_JRdUgdQeFC`XQFXUMOﬀF\?hpFomIKONWbSW@OﬀJRQ\JMQQe`XFYLNFHf\^OHﬂWcU@OJfdW@ONJMQGH[\FCIN¾GSVUMFH[HﬂJMQ^WgONQG\`XZGFXQý
\SQWcFH\FkLPSqWaSVOﬀLNLﬀF \dHBeHﬂWc|XYgF:IKJRYgZGJTHﬂONW@FuIN¾GSdG\nJMUcYg` \SVQGHLPSU@`SRIKW@ONJMQ9£
ô
¦®
ì
õ
©gmGFH
\OÖí~`XU@FXQrIKFH	FXQ^W@U@Ft\FXdm[HBeHﬂWc|XYgFH	\^FkWbSOﬀLﬀLNFH)\Oöí~`XUcFXQ^W@FH)HﬂF U@Fb«G|oW@FXQ^W-\SVQGHLPSYfdeLﬀW@ONZLﬀONIKOWc`
\FanUaSORYgFXQ^WbHIg
y
FoWkFIí~FXWuSf`oW@`JﬃfGHﬂFoU8T`FoQxIKJMYgZrSVUbSQW:LﬀFH+\JRQQ`XFHß·
Ç
¹ck
§:b7?T8
v§MÓ
­yFe®ZrSVUuQdrIKLﬀ`XJRQyFXWf·
7bki§
Ç
!	
v§
ó
­yFe®ZGSVUkQ^dGIKLN`XJMQ
É
8TJMONUð±FRdU@F
Ê
g
ì
WcOﬀU@`oF%\F%LPS
Uc`In`XU@FoQGIKF£
ô
¦®
ì
õ
©
Ë
g
y
FXWkF~í?FoWkFHﬂW:dQF%ONQG\OPIXSVWcOﬀJMQxzTdFLﬀFHðnUaSORYgFXQ^WbHZU@J^\deOﬀWbH \SVQGHkLPS
\`HﬂFXmeIKOﬀWaSVWcOﬀJMQ\dCIlJMYgZGJTH7OﬀWcF%HﬂJRQW OH@H7dGHk\?hidQF`XYgOHcHﬂONJMQ\F8TJRLﬀdY[FkFXW:QJMQx\FH7dUBwSRIKFYg
y
FXLPS%\`XYSUbzTdF:LSYdLﬀWcOönUbS<MYgFoQTWbSVWcOﬀJRQ
É
`XYgOHcHﬂONJMQ[\F8TJMLﬀdeYgF
Ë
\FkLwhp`8RSVZGJRUbSVWcOﬀJRQ
É
`oYgOHý
H7OﬀJMQ\FHﬂdUewSMIKF
Ë
g
y
FoW@W@FuZUcJMZUcOﬀ`XWc`uFHﬂWQ`IKFH@HcSVONU@FkZGJMdeUkzTdFuLSYdLﬀWcOönUaSOMY[FXQTWbSW@OﬀJRQgH7JMONW
SRH@HﬂJ^IlOﬀ`XF}vdQFuW@UaSVQGH7OﬀW@ONJMQ\FuZ¾GSMH7FLNOzTdO\F~ýSYg
î
~SU@FIKJRQGHﬂWcU@dGIlW@OﬀJRQ \^FLwhp`XQFoUMONFC\?hiFXmeIKOﬀWaSVW@ONJMQ¡FXY[YSOSMHﬂONQ`XF\SVQGHLﬀFHnUbSORYgFXQ^WbHfZeU@Oöý
YSOﬀUcFHgSVd¢YgJ<TFXQ¡\FHIlJMU@Uc`XLSW@ONJMQGHFXQá8^OﬀWcFH@H7FCYgJMQ^W@UcFxz{d£hpOﬀLPHfJMQ^WdQFWcFXYgZG`XUaSVW@deU@F
\?hiFXQ!8ONU@JMQÌí­yFe® £
ò
»kªﬀﬁﬀYb­
½ô
ì
õ
©Ug
y
FXLPSqOﬀQr\OzTdF z{dF LS\^`HﬂONQWc`MUaSVW@ONJMQ\^FqLPSH7JMdUaIKF
dQeOzTdFSgIKJMQr\dOﬀW:vLSZUcJ^\dGIKWcOﬀJMQx\^FnUbS<MYgFoQWaHvfLPSLﬀOﬀY[OﬀW@F \FL"hp`[8MSZGJMUbSW@ONJMQyFoW:\FLPS
YdLﬀWcOönUaSOMY[FXQTWbSW@OﬀJRQ*g
´,h!tlonmp<h!w<ixw<ºYp<up<lokFnxt
GFZ¾e`XQJMY[|XQF \FYdLﬀWcOönUaSOMYFXQ^WbSW@OJMQZGFXdW HKhpONQWcFXU@ZeU@`XWcFXU-HﬂdOJ8MSQW:\^FXdmRUbSVQr\H+SmFH?
î
GFHW@FoYgZGH1UaSVZOP\FH\FZU@J^\^dGIKW@ONJMQ\FH nUbS<MYgFoQWaHIKJRQG\dOPHﬂFXQ^W:v¡wSOﬀUcFqLwhW¾!ZGJRW¾|H7Fu\?hidQ
8TJRLﬀdYgF¤\SVQrH1LﬀFz{dFoLLSkYSW@Oﬀ|oU@FQ^dGIKLN`SVONU@F:H7FXUbSOﬀW-vfGSRH@H7Fu\FXQGH7OﬀWc`+FXW¾GSdW@F:W@FoYgZG`XUbSW@dUcFYg
y
FXLPSIKJRQG\dONUbSVONWgvxLS nJRU@YSW@OﬀJRQ¡\FnUbS<MYgFXQ^WbH%Q=h¥SP^SQWZLNdGHf\~hpOﬀQ^W@FoUbSMIlW@OﬀJRQQ^dGIKLN`SVONU@F
§ﬁﬀ ﬂﬃ! #"
ç%$oëIâ	ÝMÞ'&áæ
 
ëIâ<ä
ﬃ
âNë[ä
ﬃ
âèâ_æ~é (è)(+*
FXQ^W@UcF	FXdmXIRhpFH7W?L"hd¾^ZGJMW¾|HﬂF¦\dnU@FXFoFIý"JRdWg<GFH=SVZeZU@J^IN¾FH]HﬂWaSVW@OPHﬂWcOzTdFH?H7dZZGJTH7FXQ^W	zTd=h§Sd
nUcFXFXFIýwJMdeWdQg`z{dONLﬀOJfU@FFH7WSW@W@FoOﬀQ^Wg
y
FHIKJRQG\OﬀWcOﬀJRQGHIKJRQG\dONUbSOﬀFXQ^W-vdQF5nUaSOMY[FXQWaSVWcOﬀJMQ
\FLS%YSVWcOﬀ|XUcFHﬂFXLNJMQC\^FHjLNJMOPH+\FLS%Yg`IXSQOzTdFuH7WbSW@OH7W@OPz{dF¢gFÔ¦LNdGHﬂONFXdUaHjYgJ^\^|XLﬀFHWcUbSOﬀW@FoQW
LNFqZeU@JMfeLﬀ|XYgFt\FIKFXW@WcFkYSQOﬀ|XUcFuS8TFIk\OÖí~`XU@FXQ^W@FH,MFH7W@OﬀJRQGH:\FHZGJMOP\HkHﬂWaSVWcOHﬂWcOzTdFH~³IKONW@JMQrH
ZGSU)FXmFoYgZLﬀFcñ!­9­
É
RXj%Zﬁjmah#jmaMSVZﬁr Ä gvr j%a |`Z³CYi^#c)jmZCaMciÄ¯u\)^Vr
Ë
£ï5ùD
ì
¨<©FXW­9­9­
y
É
Ä gvr j%aﬀ
|`Z³CYi^#c)jmZﬁj%aM¯Cc]Äq^Çj%`¯b_6¯ﬁr ahªÄ¯Cc)j1^bV+ZC`Vrs¯
Ë
£s
ô
ù
ì
ﬀO©Ug
y
FHYgJ^\|oLﬀFHUcFXZU@J^\^dOH7FXQW_MLNJMfGSý
LNFXYgFXQ^WxfeOﬀFXQLﬀFH-\JMQeQ`XFH)FXmZG`XUcOﬀYgFoQWaSVLﬀFoH_FXQZGSU@W@OPIKdLNOﬀFXU)\eSVQGHLPSqU@`SMIKWcOﬀJMQ
· Ç ¹
k
§
b7
T8
v²íMr­yFe® ZGSVU:Q^dGIKLﬀ`oJMQ9£Ö¥?
ìú
F­
½ô
ì
õ
©g
î
»+QeFSdW@UcFSZZU@J^IN¾F¤\F)LSYfdLNW@OÖnUbSORYfFoQWaSVW@ONJMQ:FHﬂW]\^FYgJ^\`oLﬀOH7FXUGL"hi`8TJMLNdW@ONJMQu\^QGSYgOzTdF
\dHeH7W@|XYgF¢Tz{deO=FXQHﬂF\ONLSWbSVQ^WFoQWcU@FXUaSVOﬀW¤\SVQrHdQFwXJMQeFu\?hpONQGHﬂWaSOfONLﬀONW@`:Yg`IXSQOzTdFYT\^OﬀW@F
XJRQFHﬂZONQJ^\SLﬀFYgGkSQGH:IKFXW@WcFªXJRQFYW@JRdW@F\ONYgOﬀQ^dWcOﬀJMQ[\FuLS%\^FXQGHﬂONW@`uIlJMQG\deOﬀW:v%dQFSVd<ý
YgFoQWaSVW@ONJMQ\^FkLSZUcFH@H7OﬀJRQ*g GFH?«GdGIlW@dGSW@OﬀJRQGH\F\FXQrHﬂOﬀWc`uHﬂFuWcU@JMdb8TFXQW¤SVLNJMUbH:SVY[ZLﬀOÖ±G`XFH_FoW
IKJRQG\dOPHﬂFXQ^WvLPSqUcdZW@deU@Fu\dsHBeHﬂW@|oYgF+FoQ\FkQJRY\feU@FXdmnUbS<MYgFXQ^WbH~g
y
hpFH7WLS\`IKJRYgZGJTH7Oöý
WcOﬀJMQHﬂZONQJ^\SLﬀF£
yò
ù
ì
¨O©Ug GFH+ZUc`\OIlW@OﬀJRQGH\dYgJ^\|XLNFaïJ¢ï
É
ïU@JuæQOPSVQyJRQFïJ^\!
Ë
zTdO
WcUbSVONW@FLSfYdLﬀWcOönUaSOMYFXQ^W@OJMQs\FIKFXWcW@FuYSVQeOﬀ|XUcFH7JMQ^WkFXQSMIXIKJRUb\CS8TFIkLﬀF}\JMQeQ`XFH+FomZG`XUcOöý
YgFoQWaSVLﬀFH?· Ç ¹ck
§:b7{8
vﬃa­yFe®¨ZrSVUQ^dGIKLN`XJMQFXWB·
7bk§
Ç
!~
v	§
ó
­yFe®¨ZrSVUQ^dGIKLN`XJMQ
£ï5ù
ô
ﬀ
Ê
½
X
ô5½
ì
õ
X
ô_½
ﬀ
Ê
½
=
ô5½
ﬀ
Ê
ïXà
½
ï0ﬀÀﬀO©g
¦"LwSVdW¦HﬂO=RQGSVLNFXU)zTdF:IKFH\FXdm}SVZZUcJ^I¾eFH	QF:HﬂJRQW	ZrSMH	OﬀQGIlJMYgZGSW@OJfLﬀFH~gMGFZGSMHcH@S<MFu\?hidQHBeHþý
W@|oYgF²±GQOG\SQGH_LPSXJMQeF\?hiOﬀQGH7WbSOfeOﬀLﬀONW@`-HﬂZeOﬀQJ^\SLﬀF:ZGFXdW	ZUcJ<8TJ^z{dFoU_dQfrSVW@WcFXYgFXQ^W=FXQ^W@UcF\OÖí?`oU@FXQ^WbH
YgJ^\FHtZeU@O=8^OﬀLN`MON`H:z{dO¦IKJMQG\^dOﬀUaSVOﬀFoQWvgU@FXY[ZLﬀONU+LwhpFH7ZGSMIKF\^FfZ¾rSMHﬂFs\FHkZGSVUcW@ONW@OﬀJRQGHI]IKJRYgYgFuLﬀF
wSVONWdQeFkSZZU@J^IN¾FuH7WbSW@OH7W@OPz{dF¢gRù:dfeOﬀFXQOﬀLGZGFXdW[SP8TJROﬀU-IKJTFXm^OH7W@FXQrIKF:\FuIKFH1\^FXdm%Yg`IoSVQOPHﬂYgFH
\FZU@J^\^dGIKW@ONJMQ\^FanUbSORYgFXQ^WbH~?LSIKJRYgZLﬀFomONW@`\FHuIKJRLﬀLﬀOPHﬂONJMQGH+ZGJRd8RSVQ^W%IKJRQG\dONU@Fvy\^FHkW@UbS[ü@FIý
W@JROﬀUcFHkW@U@|Hq\^Oöí~`XU@FoQWcFHu\dHeH7W@|XY[Fz{dOQFfZGJRdU@UaSVOﬀFoQW	°XW@UcF%JMfGH7FXU8T`XFHqzTdFZGSVU\FHSVQrSVL=eHﬂFH
SVZeZU@JRZU@ON`XFH:IKJMYgY[FLﬀFHIKJRU@Uc`XLSW@OﬀJRQ\FIN¾GSVUMF
É
8TJROﬀU:HﬂFIKW@ONJMQHﬂdOJ8RSVQ^W@F
Ë
g
,+-/á0-© 2;=<
8
;=E
Aª7
;=E<
8ª3
D-;
@ >+ùªù
;
;
;
A>
<
GFHqWcUbS8RSVdmªHﬂdeULﬀFHtUc`SMIlW@OﬀJRQGHu\FYfdLNW@OÖnUbSORYgFXQTWaSVW@ONJMQFXWH@SUcFXLSW@ONJMQªSP8TFILSWcUbSQGHﬂONW@OﬀJRQ
\FkZb¾GSMH7FuHﬂF:ZGJMdUaHﬂdOJ8TFXQW[g^+FkY°XY[FzTdF:LﬀFH	`XWcdG\FH)ZGJMdU¤H@S8TJMONUH7O?LNFkHeH7W@|XYgF¤IKJMY[ZŁJHﬂ`:ZGSMHcHﬂF
\SQGH«LPSXJRQFH7ZOﬀQJ^\eSVLﬀF¢g,GFH%\FXdm9wSVONWbHuLﬀFHuZLﬀdGHYsSVUbzTdGSQWaHq\^FyIlFHSQGSVLJH7FH%HﬂJRQW%LPSYgOPHﬂF
FXQC`8^O\^FXQGIKF}\?hpdQeFIXSVZGSRIKOﬀWc`IXSVLNJMUcOö±~zTdFQe`TSW@O=8TFH7O=RQGSVQ^WkdQFW@UaSVQGH7OﬀWcOﬀJMQx\^F%Z¾GSMH7Fg\eSVQGHuLﬀFH
HBeHﬂWc|XYgFH,±GQOPH+FXW:LSg\^`IKJMdb8TFXU@WcF%\FH7O=MQrSVdmnJTH@H7OﬀLNFHk\dCZGSRH@HcSOMFs\dxHBeHﬂWc|XYgF\SVQrHtLPSfU@`[MOﬀJRQ
HﬂZeOﬀQJ^\SLﬀFYg
¬	uisu¸Ylp<º9¸Yu¶okmw<l­AI*vshnxºCìup<l
å
h
~SZUcFXYgON|XU@FkOP\`XFZŁJRdU%H7O=RQFXUkdQeF%W@UbSQGHﬂONW@ONJMQª\F%Z¾GSRHﬂF%FH7W\^F%YgFHﬂdeU@FXU:HcSIlJMdUfŁF[IXSLﬀJOý
U@OPz{deF
É
W@FXY[ZŁ`oUbSVWcdU@F FXQ{nJRQGIKW@ONJMQ\FLwhp`XQFoUMONF
Ë
g
y
hiFHﬂWdQeF%SVZeZU@J^IN¾F%IoSVQJRQOzTdF%\^dyZUcJMfLN|XYgF
IKJRYgYgFJMQZGFXdWL"hiFXQ!8OPH@SORFXU)ZGJMdU:dQCHeH7W@|XY[F+ONQ±GQOUg
y
FXWcW@Fk`XWcdG\Fv`XWc`SwSOﬀWcFkZGSVULPS%IKJMLNLS<fŁJ<ý
UbSW@ONJMQ
½

½
¦ED\dqñ!¦£ﬁÔ,ù
y
ì
¨M©ULﬀFU@`H7dLﬀWaSVWkFH7W+ZeU@`H7FXQWc`%H7dUkLSa±FRdU@F
Ê
g
Ê
ﬀ!gxGFH+WcUbS8RSVdm
HﬂdbfGHﬂ`zTdFXQ^WJMQ^WfYgJRQWcU@`zTdFLSCZ¾!H7OzTdFFHﬂW[IKJRYgZLﬀOPz{de`XFgIlJMYgYgF%LNFyZUcJMd8TFLwh§SVQrSVL=eHﬂF\FH
IKJRLﬀLﬀOPHﬂONJMQGHkIlFXQWcUbSLﬀFHZGSVUuLPSgIKJMLNLS<fŁJRUbSW@OﬀJRQ/¦1Dk
ô5½
É
HB^Y\fGJMLNFH:IXSVUcU@`H+FoWkW@UcOSVQbMLﬀFH+JMd8TFoU@WbH \F
LS±RMdUcF
Ê
g
Ê
ﬀ
Ë
g
+FuZGSVUcWLS±GQeOﬀW@dr\Fu\dHBeHﬂWc|XYgFYRLS%IKJRdUfGFIXSVLNJMUcOzTdF+FHﬂWYgJ^\OÖ±G`XF:FXWQeFqZeU@`H7FXQWcF+ZrSMHdQ
ZLPSVW@FSVd*gx~SgWaSVOﬀLNLﬀFuLﬀONYgOﬀWc`u\dªHBeHﬂWc|XYgFuOﬀYgZGJHﬂF%\^FQJRd8TFXLﬀLNFH:IKJMQ^W@UaSVOﬀQ^W@FH+H7dUkLSW¾FXUcYgJ^\^QGSPý
ÝMÞsîYÞáà*â_ë#ïoðYç}ñzâèâ~ãï  âNëEð¢ç#â~ãç\T$BâNëñ]ï<èMç
 
çJëIâ~ã
§
Ê
J+KMLON
Ê
g
Ê
ﬀÎP4+¯Cgk`lb^fSVZﬁrs¯C`bag ^f\)^frsZY[Zﬁj%a'®x`x^fc6gkSbrtWZCaM`V^[¯Tbj1^#c6g6^B_6ZC`ªrt^³C`¯Cg_X^ªBµBÒªË@&½n
rt^
³C`¯Cg_X^Ëc&Ò ^Vj
rt^B³C`o¯Cg_X^É?RyHjmaM`xW{\)^wrsZ`xWt|uW#`V^#c6Sb^O~/ÚwÉ1&fÁCÁ

YgOPz{dF¦\FLwhpFXQGH7FXYrfLF	H7dU_LNFzTdFXLMLNFH?LﬀJROH]IKLSRH@H7OzTdFH?QF-ZŁFod8TFXQ^W=ZLﬀdGH]HKh¥SVZZeLﬀOzTdFXU£HﬂWcU@OIlW@FXYgFoQW[gI¦"L
wSVdeW,wSVOﬀUcFu\FkLPSqW¾FXU@Y[J^\QrSVYgOPz{dF:\^FHHeH7W@|XYgFH¼±rQOH)FXWUcFTSUb\FXU:\^FkQJMdb8TFXLﬀLNFH	JMfGH7FXU8RSOfeLﬀFH~g
y
FHkSZZGSVUcFXQ^W@FH:\Oöí~`XUcFXQGIKFHHKhpFomZLNOzTdFXQ^W-HﬂO]JMQyZeU@FXQG\FXQCIlJMYgZWcFuLﬀF8TJMLNdYgF \FLPSfH7JMdUaIKF
\FuYSW@Oﬀ|oU@F:QdGIlLﬀ`SOﬀU@F	£
yò
ùªﬀÀﬀM©gF~S¡±GQeOﬀW@dr\Fu\dHBeHﬂW@|oYgFk\^FqQ^dGIKLN`XJMQrH1FXQIKJRLﬀLﬀOPHﬂONJMQgONYgZGJTHﬂFt\F
QJRd8TFXLﬀLNFHFXmOJMFXQrIKFHIg¦"L	Q=hdCS\JMQrI«ZLNdGH+dQªHﬂFodL	ZGSUbSVY[|XW@UcF\?hpJRUb\UcFvsUcFTSUb\FoUqYsSVOH:\FXdem g
kSQGH+LﬀFHjUc`SMIKWcOﬀJRQGHjQ^dGIKLN`SVONU@FH-SVdm`XQFXUMONFH\F[FXUcYgOGLﬀFHBeHﬂWc|XYgFuQ=hiFHﬂWZGSRHkIKJRQ±GQ`}\SVQGH:dQ
8TJMLNdYgF³eHﬂFXdL=LNF8TJMLﬀdeYgFkYgJ<TFXQZGFXdW_°XW@UcFIlJMQQ^d*g
y
JMYgYgF:JMQCQeFIlJMQ^W@UoéRLﬀFuZGSRH+LﬀF8TJMLNdYgFYTLPS
nJMUcYgFu\FuLPSfIKJRdUfGFIXSLﬀJMUcOzTdFkZGFXdW_°XWcU@FuW@Uc|H\Oöí~`XUcFXQ^W@FuH7dO=8RSVQ^WLﬀFHIKJMQG\^OﬀW@ONJMQGHONYgZGJTH7`XFHZGSU
LSgUc`SMIKWcOﬀJRQ*g ñFXLﬀJRQxz{dF%LwhpJRQxHﬂFZLSRIKF%v8TJMLNdYgFIKJRQGHﬂWaSVQ^WqJRdvgZUcFH@H7OﬀJRQIKJRQGHﬂWaSVQ^W@FY~LﬀFH:\FXdm
IKJRdUfGFHIXSVLNJMUcOzTdFHZUc`HﬂFXQ^W@FoQW}\FHanJMU@Y[FH\OÖí~`XU@FXQ^W@FHIg	hpJﬁçdQFZGJTHcHﬂO=feLﬀFyFomZLNOIXSW@ONJMQ\FH
\OÖí?`oU@FXQGIlFHJMfGH7FXU8T`oFH1FXQ^W@UcFuLS%IKJRdUfGF%IoSVLﬀJRU@OPz{dFt\FLPS%IKJMLNLSOfGJRUbSVWcOﬀJRQ
½

½
¦ED/FXW:IKFXLNLﬀFu\FuLPS
IKJRLﬀLS<fGJMUbSW@ONJMQ9¦1Dk
ô5½
g
~S¯WcUbSQGHﬂONW@OﬀJRQ\FZ¾GSMH7F\SVQGH%dQHBeHﬂWc|XYgF±GQO-ZŁFodW°XW@UcFHﬂOJMQ`oFZrSVU%LSyZeU@`H7FXQGIKF\~hpdQF
IKJRdUfdeU@FuSQJMUcYSVLNFu\FuIKFoU@WbSOﬀQGH	ZGJMWcFXQ^W@OﬀFoLH1W¾FXUcYgJ^\^QGSVYgOPz{deFHIgRkSVQrHLﬀF IXSMH\F LSqWcUbSQGHﬂONW@OﬀJRQ
LﬀOPz{deO\FIýUTSu-\SVQGH=dQHBeHﬂWc|XYgFx±rQOo\FH]IXSVZGSRIKOﬀWc`H?IoSVLﬀJRU@OÖ±~z{deFH?Q`SVW@OJ8TFH?FXW]\FH=IKJMYgZeU@FHcHﬂO=feOﬀLﬀONW@`H
Q`SVWcO=8TFH)HﬂJRQW)ZUc`8^dFHIg¢»+QF:Yg`XW¾eJ^\FZGFXU@YgFoW@WbSQW\F HﬂOJMQFXU-IKFoW@W@FWcUbSQGHﬂONW@OﬀJRQgvu`XW@`ZeU@JMZGJHﬂ`XF
£
yò
ùªﬀÀﬀO©Ug
GFIXSMHYgOPIKU@J^IoSVQJRQOzTdF:OﬀYgZGJTH7F+deQFk`XQFoUMONFuIKJRQGHﬂWaSVQ^W@FYeHﬂO=IlFXW@WcFk`XQFXUMONF+FH7W:Hﬂ`XZrSVUbS<fLﬀF FXQ
\FXdem%IKJRYgZGJTH@SQWcFH	OﬀQG\^`XZGFXQG\SQWcFHIRSVLNJMUbH	LNFH «GdGIlW@dGSW@OﬀJRQGH)\F:IN¾GSMzTdF:IKJRYgZGJTH@SQWcF:HﬂJRQW)U@FoLﬀOﬀ`oFH
v%LS%IXSZGSMIKONW@`IXSLﬀJMUcOö±~zTdFYg
kSVQrHqLﬀFHjWcUbS8RSVdmFXmZG`XUcOﬀYgFoQWaSVdmgdeQxIKFXU@WaSVONQCQJMYrfU@F\FIlJMQG\ONW@ONJMQGHkH7JMQ^WuU@FzTdOH7FHZŁJRdU
§MÓ ﬂﬃ! #"
ç%$oëIâ	ÝMÞ'&áæ
 
ëIâ<ä
ﬃ
âNë[ä
ﬃ
âèâ_æ~é (è)(+*
SVZeZLﬀOPz{dFoULSZUcJ^IK`\dUcFuZU@JRZŁJHﬂ`XF)
î
¦"LcwSVdWgJﬃfW@FoQOﬀUdQ¡`IN¾GSVQ^W@ONLﬀLNJMQ\?hp`[8T`XQFXYgFlQ^WbHqJÀç¡L"hiJMQZGFXdeW\`XWcFXU@YgONQFXULSYSRH@H7FFoW
Lwhp`XQFoUMONFu\FuLS%H7JMdUaIKFYg
î
Lwhp`IN¾GSVQ^W@ONLﬀLNJMQ[I¾JROH7O=\JROﬀW:S8TJMONULﬀFHIXSUbSRIKW@`XUcOH7W@OzTdFH-\?hpdeQFoQGHﬂFXYrfLNF:v«Lwhp`zTdOﬀLNO=fUcFYg
î
¦"L wSVdeWU@FIKJRQGHﬂWcU@dONU@FuLﬀF_nU@FXFoFIý"JRdW:\dHBeHﬂWc|XYgFYg
î
»+QjfOﬀLPSVQ\FH`XQFoUMONFHYgOH7FH1FXQ¡ü@FXd\JMONW5°oW@U@FwSOﬀWg
y
FafeOﬀLSQZU@FXQr\FXQIKJMYgZeW@FkLPSfIN¾GSPý
LNFXdU\^FqUc`SMIlW@OﬀJRQC° FXW:\FH`XQFXUMOﬀFHIKJRdLﬀJRY\fONFXQQFHIgThidQFuZGSU@WJMQJMfWcOﬀFXQ^W ±rQGSVLNFXYgFXQ^W
Lwhp`XQFoUMONF+W¾FXUcYgOzTdF \FuLSMzTdFXLNLﬀF:JMQ\`\dONWLPSW@FXYgZG`XUaSVWcdU@Fwgh§SVdeW@U@FuZGSU@WLPSLSVUMFXdeU
\FH\OPHﬂW@UcO=fdeW@OﬀJRQGH\~hp`XQFoUMONFIKOﬀQe`XW@OPz{dF%ZGFXUcYgFXWu\~hpJMfeW@FXQONUudQFgYgFHﬂdUcF%LﬀFHª«GdGIKWcdGSVWcOﬀJMQrH
\?hi`XQFXUMONFuIKOﬀQe`XW@OPz{dF ±²g
J+KMLON
Ê
g
ÊﬃÊ
P +Zb_6ZCSatjEW'SVZﬁrs¯C`#a ²-g6^¢ceW¥³CZﬁjmaM±^Yi^ohgk`xWV^'\CZCcvh®r@³ ^c´V_XW#`ba/^xc6Sb^ ª»
§
ª» ¼ÙC¿
Äq^vÅe
 c6gkSbrtW¯Cc ZCg Y[¯CÍC^#c \Cg \)WVj1^SbjE^xg)`Ä¡µ+z!ËuRr/Ä]Ëc&ËÚBµµ
y¢zHaM`xW \)^ rsZ¶`VWt|uW#`x^xc6Sb^
~/ÒBµ{ÁCÁ

y
y
FXW@WcF%ZU@J^Il`\dUcFgvg`XWc`SVZZLNOzTd`XF}SP8TFIHﬂdrIXIK|HkH7dUuZLﬀdrHﬂOﬀFodUbH+FomZG`XUcOﬀFXQGIlFHK¶ ù:QxZŁFodWIKOﬀWc`Y
ZGSUqFomFXY[ZLﬀFYTLPSfYfdeLﬀW@OÖnUbS<MYFXQWaSVWcOﬀJMQs\?hpdQZU@JPü@FIKW@ONLﬀF\?hiJMUuH7dUkdQFIlOﬀ·LNF\~hpJMUtv§M¨­yF8ZGSU
Q^dGIKLﬀ`oJMQû£§
½

ìMó
½
©
É
8TJROﬀU±FMdeU@F
Ê
¶
ÊMÊ<Ë
FXWuL"hi`XW@dG\^Fg\FHIKJRLﬀLﬀOPHﬂONJMQGHuIKFXQ^W@UaSVLNFHu\F·
Ç
¹@ 
§+b7]T8
YgFH7dU@`oFHS8TFI¦1Dk
ô_½
£ö¥+D
ìMì
©"¶»+QeF·eUbSVQrI¾FQ`SVW@OJ8TF\FLSxIXSVZGSRIKOﬀWc`CIXSLﬀJRU@Oö±Łz{dFsS`XW@`
JM·rHﬂFXU8T`XF%IKFoLSgH7FXYf·eLﬀFkONQG\OzTdFXU zTdF%LSfYdLNW@OönUaSORYgFKQ^WbSW@ONJMQH7FXUbSOﬀWuSRH@HﬂJ^IlOﬀ`XFvgdQF%WcUbSQGHﬂONW@OﬀJRQ
\FuZ¾GSRHﬂFLﬀOzTdOP\FIýUTS¶
´¸!t¸T¹Fw<wOº!¶oup<ln¹mnstq]¸z¸uGxubwì~¸!t
ô
`IKFXYgYgFlQ^WLPSgYg`XW¾eJ^\F%\FHqIlJMU@Uc`XLSW@ONJMQGHu\FIN¾GSVUMFHuSg`XWc`SVZZLNOzTd`XF}SVdmC`8T`oQFXYgFXQ^WbH
\FuYdLﬀWcOönUbS<MYgFlQ^WbSVWcOﬀJRQ=¶
y
FXWcW@FuYg`XW¾J^\FuIKJRQGHﬂOPHﬂWcFvUc`\dONU@FkLwhpONQnJMUcYSVWcOﬀJMQ[\?hidQ`8T`XQFXY[FXQW¦v
LS8RSVLNFXdU)YgJ<TFXQQeF\^FH)I¾GSURFH)\FHxnUbS<MYgFXQ^WbHIKJMLNLﬀFIKWc`Hº® »FXW-vtLNFXdU	`IXSVUcWBýwWB^ZGFk¼Fu¶GFH
ÝMÞ½YÞáà*â	èâðYëbï	èâæ=ç3¾bâ@ë$EïSèâ ¿#åëoñjâ
§M§
J+KMLON
Ê
¶
Ê
ÓßP +¯C`b`VWVrsZﬁjmaM¯Cc\)^wSxU=ZC`¥³)^-¼Æ ^#cª|¯Cc6SbjmaM¯Cc]\)^kº¢/»:_6¯Cgk`0r@³ ^@´V_XW#`#a/^#c6Sb^ª· Ç ¹@x
§:o


¼qÙﬁÂqÄq^vÅe
 c6gkSbrtW¯CcÀm\CaMZ³C`ZCY[Yi^\)^²³CZCgkSxUX^'Á ^Vjfrt^Y[¯u\)^VrO\)^\)WSV¯CY_=¯hatj%aM¯Ccqh1_TaMc6¯u\CZﬁrt^
ÚB¯ÚÂÀm\CaMZ³C`oZCY[Yi^{\)^w\C`o¯Catj1^'Áky0zHaM`VWw\)^wrsZÌ`xWt|uW#`V^#c6Sb^B~/Ú{É?ÁC¾Ú

y
\OPHﬂW@UcOﬀ·deW@OﬀJRQGH	·O\^OﬀYgFXQrHﬂOﬀJRQQFXLNLFH=\F
É
¼FNº¢»
Ë
H7JMQ^W)FXmSYgOﬀQe`XFH?FXQanJRQGIKW@ONJMQ[\F:LS+YdLﬀWcOﬀZLNOöý
IKONW@`%\^FnUbS<MYgFoQWaHK¶FÔ_JRdUkdQF%YdLNW@OﬀZeLﬀOIbOﬀWc`k\^FanUbSORYgFXQ^WbH\JRQQ`XF¢?JMQxIKJRQGHﬂWcU@dONW+deQFanJMQGIlW@OﬀJRQ
\`IlJMU@Uc`XLﬀ`oFyzTdO:IKJRU@UcFHﬂZGJMQr\¡SVd nJMQr\¡HﬂWbSW@OPHﬂW@OPz{deFT¶¥	Q wSVOPH@SQWgLNFUbSVZeZŁJRU@W\^FyLSª\OH7W@U@ON·dWcOﬀJMQ
É
¼FNº Ã»
Ë
ZGSULS\OPHﬂWcU@Oﬀ·edW@ONJMQª\F
É
¼ÆSﬀº Â»
Ë
\^`IKJMUcU@`XLN`XFYGJMQ|wSOﬀW}SVZZGSUbSuﬀW@UcFfLNFHkZU@J<ý
\dGIlW@OﬀJRQGH:SVQJRU@YSLﬀFHZGSVU:UbSZZGJMUcWSd{nJRQG\CHﬂWaSVW@OPHﬂWcOzTdFT¶
y
hpFHﬂWLSanJMQrIKW@ONJMQx\FIKJRU@U@`oLSVWcOﬀJRQ=¶ GFH
nJMQrIKW@ONJMQGH\FtIKJMUcU@`XLPSVW@ONJMQZGJMdULNFH\JRQQ`XFH1FXm^ZG`XU@ONYgFXQ^WbSVLNFHA·
Ç
¹ck
§:bﬂ^T8
v§ﬃÓ­yFB®	¯XQ^dGIKLﬀ`oJMQ
FXW:LﬀFuYgJ^\|oLﬀFu\F\`IKJMYgZGJHﬂOﬀWcOﬀJRQyH7ZOﬀQeJ^\SVLNFïJYï¢HﬂJMQ^W:U@FXZUc`HﬂFoQWc`XFHH7dU:LSa±FMdUcF
Ê
¶
Ê
Ó^¶ GFZOI
\F[IKJMUcU@`XLPSVWcOﬀJMQxzTdO)SZZGSUbSNW\SVQGHuLﬀFH \JMQQe`XFHkFXWu\SQGHqLPSgHﬂONYfdeLSVWcOﬀJRQ9ïJYï ZGJMdeUqLNFHkZGFXW@ONW@FH
8RSVLNFXdUbH \F%¼FGHﬂOJMQF%LPS«ZeU@`H7FXQGIKF}\SVQGH:LﬀFH:\JMQeQ`XFHk\~hp`8T`XQeFXYfFoQWaH1H7dU@Q^dYg`oUbSVONU@FH\eSVQGH+LNFHþý
zTdFXLH]LﬀFH nUaSORYgFXQ^WbH=JMQ^W1WcJMdGH	LPS+Y°XYgF¦I¾GSURFT¶
y
FIKO^FH7W	dQ[HﬂO=RQGSVLnJH@HﬂONLﬀF:\FLPSk\`IlJMYgZGJTH7OﬀWcOﬀJMQ
HﬂZeOﬀQJ^\SLﬀFT¶s¥	QFIí~FXWIKF%ZeOI%\F[IKJMUcU@`XLPSVWcOﬀJMQxQ=hiFXmOPHﬂWcFZGSRHHﬂO)LwhpJMQªHﬂdeZZGJTHﬂF[dQY[J^\|XLﬀF\^FfWe^ZŁF
HﬂWaSVWcOHﬂWcOzTdF
É
ñ!­9­ÄJRdZ­9­9­
y
ZGSVU FXmFoYgZLﬀF¡£§¥,ñkﬀ
Ê
©
Ë
~H@SZU@`H7FXQGIKFuFH7Wu\JRQGI·OﬀFoQyU@FoLﬀOﬀ`oFSd
ZGSRH@H@S<MF\SQGHLSXJRQFHﬂZONQJ^\SVLNF£ï5ù
ô
ﬀ
Ê
½
Xà
½
ï0ﬀÀﬀO©"¶
ß wÅ  Ì
ôfó
Ì
oÆ

 ÷Hó
ÌÈÇ
	Hõ

GFkZUcJM·LN|XYgF:\FkLPSuHﬂ`XLNFIKW@ONJMQ[\FH-HﬂJMdeUbIKFH)FXW-\FkLwhp`8RSVLNdGSVWcOﬀJRQg\F:LﬀFodU-\FMUc`u\?hi`z{deOﬀLﬀON·UbSW@ONJMQ
FH7WuSVdxI udU \FLSfZUcJM·LN`XYSW@OzTdFu\^FLSZ¾eHﬂOPz{deF\^FH+IlJMLﬀLNOH7OﬀJMQrH+\?hiOﬀJRQGH+LﬀJRdUb\eHK¶*~SgHﬂ`XLNFIKWcOﬀJMQ
\?hidQFCH7JMdUaIKFC\^FyYSW@Oﬀ|oU@FgQ^dGIKLN`SVONU@FIN¾GSVdr\FCH7Fy·GSRHﬂFxHﬂdeUfdQÉIKFXUcWbSVONQQJRYf·eU@F\?hd¾^ZGJMW¾|HﬂFH
·GSRHﬂ`XFH HﬂdUkLPSg\`RUbSR\SVWcOﬀJMQxYSmONYgSLﬀFu\FL"hi`XWbSW+ONQOﬀWcOSVLw¶ ~SgHﬂ`oLﬀFIKWcOﬀJRQC\?hidQy`IN¾GSQWcOﬀLﬀLNJMQ\?hi`8T`Iý
QFXY[FXQWaH1ZUc`HﬂFoQWaSVQ^W+dQeFIlFXU@WaSVOﬀQeFqOPHﬂJRW@U@JRZOﬀFZGFXU@YgFoW:\FHKh§SRH@H7dU@FXUt\FuLS%ZŁFoU@W@F}\FLPS«Y[`XYfJROﬀUcF
\FuLSa8TJROﬀF\?hiFXQWcU@`XF¶
D+`SQYgJMONQGHITdQsIKFXU@WaSVONQg\F[MU@`t\FkW¾eFXU@YSLﬀOPH@SVWcOﬀJRQfZGJMdeU@UbSO °XWcU@FuSW@WcFXOﬀQ^W-SP8RSQW¤z{dF LﬀF \FMUc`
\FgLNOﬀ·GFXUcW@`[\F\nJMUcYgF%LﬀF[HﬂJROﬀW}IKJMYgZeLﬀ|XWcFXYgFlQWo¶
y
FXLPSyIKJRQG\dONUbSOvyLPSnJRU@YSW@OﬀJRQ\~hpdQIlJMYgZLNFXm^F
ZGJMd8RSQWuH7F\`HﬂFomIKONW@FXU-\FuYSQOﬀ|oU@F SVQOPHﬂJMWcU@JRZŁF¶
½
dm·GSMHcHﬂFH`oQFXUROﬀFH~MLﬀF ZU@J^IKFH@HﬂdrH\Fð±ŁH@HﬂONJMQZUc`HﬂFXQ^W@F:dQF QJMQgUcFXLSmSW@ONJMQ\F LS nJRU@YgFFoW
ZGJMdUcWbSQWOﬀL	FH7Wk`zTdOﬀLNOﬀ·Uc`%vIN¾GSMzTdF%OﬀQrHﬂWbSQWo¶x~SUc`XZGSU@W@ONW@ONJMQx\F%Lwh§SVm^F\F±~H@H7OﬀJRQFH7WkOH7JMWcU@JMZGF
\SQGHjLNFkU@FoZŁ|oU@Fu\dsIKFXQ^W@U@Ft\FkYSRH@HﬂF¢{YsSVOH)FXQH7FqZeLSﬁoSVQ^W\SQGHjdeQUcFXZG|XU@FtSM\`zTdGSWJMQJM·GH7FXU8TF
§¨ ﬂﬃ! #"
ç%$oëIâ	ÝMÞ'&áæ
 
ëIâ<ä
ﬃ
âNë[ä
ﬃ
âèâ_æ~é (è)(+*
dQF\OﬀUcFIKWcOﬀJMQZUcO=8^OﬀLN`MON`XFg\^FCIKFZUcJ^IKFH@H7dGHK¶c~S\`~nJMU@YsSVW@ONJMQFXQ^W@UaSﬀQrSVQ^W%LﬀFQJ<^SVdû8TFXUbH%\FH
IKJRQ±FMdeUbSVWcOﬀJRQGH+JﬁçOﬀL]H7FH7`XZGSU@FFoQy\^FXdm~¶ ~S¡nJRU@YgFuFH7WLﬀF\FRU@`\FLNOﬀ·GFXUcW@`u\`oW@FXUcYgOﬀQGSQW-\SQGH
IKFuZUcJ^IKFH@H7dGHK¶
ñTO)L"hiJMQªHﬂFZLSRIKFSVdmx`XQFoUMONFHk\F·GJMY·GSVUa\FXYgFoQWUcFXLSW@O=8^OH7W@FH~ŁLPS\±FMdUcF
Ê
¶¬¨YgJMQ^W@UcFz{dF
L"hiJMQJM·GH7FXU8TFdeQF5RUbSQG\F8RSVUcOﬀ`XWc`:\F:W@JMZGJRLﬀJMROﬀFHl¶~SqW@JRZGJMLﬀJﬃMONFkH7Z¾`XUcOzTdFYMFXLNLﬀFQ=hiFHﬂW¦SVZZUcJ^I¾e`XF
zTdFuZŁJRdU \FuW@U@|H,¾GSVdWcFH`XQFXUMOﬀFHK¶m~SM`oJMYg`XWcU@ONF+ONQnJMUcYgFu\JRQGIuHﬂdU:LﬀFkZGJRd8TJMONUk\?h¥SVUcU°XWo¶
kSVQrHLﬀF[\JMYSOﬀQF\^FHq`XQeFXUROﬀFHkOﬀQ^W@FoU@Yg`\^OSVONU@FoHIGJﬁçQeO1LNFHkZU@J^IlFH@H7dGHQdrIKLﬀ`XJRQQ^dGIKLN`XJMQCQeO
LﬀFH+ZU@J^IlFH@H7dGH\F[IN¾GSVYgZYgJ<TFXQHﬂJRQWZU@`\^JMYgONQGSVQ^WbH~ŁLNF%ZU@JR·Lﬀ|XY[F\^FfLPSnJRU@YgF}\F%LSH7JMdUaIKF
\FYSVWcOﬀ|XUcFQ^dGIKLN`SVONU@F%IN¾GSdG\FnJMU@Y[`XF\SVQrHtLPSIKJMLNLﬀOH7OﬀJRQZUcFXQG\CW@JRdW@F[HﬂJRQOﬀYgZGJRU@WbSQGIKFT¶¦"L	FH7W
\JRQGI¯ONYgZGJMUcWbSVQ^W[\?hp`8RSLﬀdFXU[Sdm`oQFXUROﬀFH%OﬀQ^W@FoU@Yg`\^OSVONU@FH~	zTdFXLPHf\F[MU@`H\^FyLﬀON·GFXU@Wc`yJMQ^W`XW@`
`zTdOﬀLNOﬀ·Uc`H]\SVQGH)LSkU@`SMIKWcOﬀJMQ£¶~S nJRU@YgF-ZŁJRd8RSVQ^W,°XWcU@FdQ[\FRU@` \F:LﬀOﬀ·GFXUcW@`WcU@|H_ONYgZGJMUcWbSVQ^W)\SQGH
IKFHUc`SMIlW@OﬀJRQGHIGH7JMQ`XW@dG\^FqFHﬂW:\JRQGIkFH@H7FXQWcOﬀFXLNLﬀFT¶
Ô_JMdeUkU@`SLﬀOPHﬂFXU:dQFW@FXLNLﬀFu`XW@dr\FYGLﬀFZeU@JM·eLﬀ|XYgF\FLSgH7`XLﬀFIKW@ONJMQ\FHkIlLSMHcHﬂFH:\F\JRQQ`XFHk\?hpONQý
W@`oU°XWkFHﬂWkZGSU@WcOIKdLNOﬀ|XUcFXYFXQW¤IKU@ONW@OPz{dFuWcJMdWuIlJMYgYgFuZGJMdeUkL"hi`XW@dG\^F%\F%LPSfW¾FoU@YgJ^\^QGSYgOzTdFu\FH
HBeHﬂWc|XYgFHQ^dGIKLN`SVONU@FH,±GQOPHK¶
y
F%ZU@JR·Lﬀ|oYgF\FLPSgHﬂ`XLNFIKWcOﬀJMQFHﬂW:U@`IKdU@UcFXQ^Wk\SQGHkLS%Z¾!H7OzTdF%\FH
IKJRLﬀLﬀOPHﬂONJMQGH)\?hiOﬀJMQrH¦LNJMdUa\HSdm`XQFXUMOﬀFH¦ONQWcFXU@Y[`\OSOﬀU7FHl¶<¦3L~IKJRQGHﬂWcOﬀWcdF+LPSqZONFXU@UcF:SVQRdLSOﬀUcFu\F:L"hpONQý
W@FoU@ZUc`XWbSW@OﬀJRQ\FH)\JRQQ`XFH1FXW-\JROﬀW,°oW@U@F:W@UaSVONW@` SP8TFILﬀF:ZLﬀdGHMUaSVQG\gH7JMONQ=¶¦"LwSVdW¤\JMQrIkHKh¥SVW@WaSMIN¾FXU
ZGSU@W@OPIKdLNOﬀ|XUcFXYgFXQTW:vgH7`XLﬀFIKW@ONJMQQFoU+dQx`IN¾GSVQ^W@ONLﬀLNJMQ\F\JRQQ`XFHkLNFYgJROﬀQGH+·eOSVOPHﬂ`ZŁJH@H7Oﬀ·LNFHkZŁJRdU
IKJRQGIKLﬀdeU@FS8TFI+LSY[FXOﬀLNLﬀFldU@FZUc`IKOPHﬂOﬀJRQ=¶
Ê ËÈÌÎÍÐÏ~ÑÒÓ Ô
ÕÉÖ
Ó¡× ÓªØÙÍ ÚÒÏ]Û ÓÉ×ÜÑyÌÝ¢ÞÄÝ=Ó ßÙÚàÑÓ¡áxÑÓÉâÙÒ
ãä å æ ç
èGFH=`XW@dG\^FHŁFXm^ZG`XU@ONYgFXQ^WbSLﬀFH\^FH=IKJMLNLﬀOPHﬂOﬀJRQGH?\~hpOﬀJRQGH?LﬀJRdUb\eH=SVdmk`oQFXU@éROﬀFH?ONQWcFXU@Y[`\ONSVONU@FH
É
FXQ^W@U@F
Óﬁﬀj­yFe®a¯XQ^dGIKLN`XJMQFXW
Ê
¨ﬁﬀj­yFe®a¯XQ^dGIKLN`XJMQ
Ë
JMQ^WIKJMQr\dOﬀWvgLSIKJRQGIKFXZeW@OﬀJRQ\^F\OH7ZŁJHﬂONW@OëêwHu\F[\`Iý
W@FIKW@ONJMQgWcJMd<ü@JRdUbHZLNdGH1ZGFXU7ênJMUcYSVQ^WbHl¶gì2¸T¸^íº^î_¸^ïì?ðn¸^í¶'¸Fì~ïñî]òî]¹Łóxô]ïV¸[ò_¸õ_ï¹=ò]ö_ð÷íuò_¸
ïøñeùM÷ð'¹Gîúî]øùT¸^íXíXð÷¸xö_î]¸ùT¹Łö
å
¸ïX÷ö]ï¸íXõ]ñ÷ðnñûn¸ð'óõ)¹GïX÷ñîŁ÷¸¸T÷Cö]î_¸¸T]ùT¸ûnûn¸îG÷¸]ì~ïVñ^ü
î?ö]ûnñïðý÷øgþnL"hiJM·^ß@FIKWcOëêe`XWbSQW-\F IKJRd8UcOﬀU	LwhpFXQrHﬂFXY·LﬀF-\FH 

H7W@`XUaSM\OPSVQGHb¶^+F:ZLﬀdGHMZGJMdU¤z{drSVLﬀOGFXU
IKJRU@U@FIKW@FXY[FXQW:LﬀFHtUc`SMIlW@OﬀJRQGH=dQeFgO\FoQWcO	~IXSW@ONJMQCFXQªI
rSVU@éRFgFXWuLS\`XWcFXU@YgONQGSVWcOﬀJRQx\FfLwhp`XQeFXU@éROﬀF
\FHênUbSéMYgFoQWaH1OHcHﬂdGH:\FLSU@`SMIKWcOﬀJMQHﬂJRQW:Q`IKFH@H@SOﬀUcFHK¶Gè~SfZU@FoYgOﬀ|XUcF+éR`XQ`XUaSVWcOﬀJMQ\F\`XWcFIKW@FodUbH
`XWaSVQ^WIlJMYgZGJTH7`XFMFoQWcU@F:SVdeW@U@F{ZrSVULNFH)\`XWcFIKW@FodUbH_ONQGHﬂWaSVLNLﬀ`H)\SQGH1LPSqI
GSYf·UcFvuU@`SRIKW@ONJMQ
à@èﬁﬀﬃﬂ !#"$&%('*)+#,.-+FoW/01%(235467ﬀ§4!.+8-"¶èGFx\`XWcFIKW@FodU9k4 þ:7\FXQ^W@O	ŁIXSVWcOﬀJMQ
\F;+J8<^SVdemS>=TFI+`XWcFIKW@ONJMQFoW?4`HﬂJRLﬀdWcOﬀJMQ@:IXIKUcdF.êwSOﬀW%ZGSU@W@ONF\FLS\FXdm^Oﬀ|oYgF%éM`XQe`XUbSW@OﬀJRQ
\FgYdLNW@O\^`XW@FIlW@FldUbHl¶BA)FXW}SVZZrSVU@FoOﬀLﬀLPSVéRFgFXm^ZŁ`oU@OﬀY[FXQWaSVLSy`XW@`[\`IlU@OﬀW\SQGH%\FgQeJMY·U@FXdrHﬂFHkZdC
·LNOIXSW@OﬀJRQGH?ﬀﬃ%*35+.DEF%G35+#"HIEJ'(+.D.-)W 
|HﬂFH?ﬀ	A35%(+.,HFﬂ'(+#DCF'*A3+#DHF01'KJ+#DHF0146+#D
è'(LI+$MNO35+.DPHQ5+#"Cqè+M>-IR>S5TVUWS RYX*RX·Zﬀ\[ﬁ9,C]-_^a`b8caTedR?d
ab8fHUgSih RHcHj#kaTlCmndh UWh j.coT
hb8fHUplER>qrR>cESsgRnTfHhiUgcadUWfabtsWR8Tudvbthb#dS mvh UpT9S Uxw$kHRnTlEkyqkHsWS UplEm>S RvdS RvkHh9`546zR>SlCR8TYlCm>SiR8dS RvkHhT
wkHUOsgRedj.qrfajT9R>cES>^ŁèaRnT6T9f{mndU	dUgS mnT*lCRYdRYlCUxTVfajT9UgS Uê(T9j.cESlCm8dhiUgSiR8T*dU9b8fHh |nT^
}
èbdj.kN=R>h SikHh Reb8cé.kNspbtUWh RYh R>fHhim8TVRvcCSiRe~.lCRes_btcé#sgRYTVj#sgUplERebtkHSij.kHhlCRespb?dUWHsgR^
}
èaR8TF.#"6qrjElCkNsgR8TOlCR&lCmvS R8dSiUgj#celCj.cNcHR>cESPkHcNRé.hbtcEkHspb8h UWS m(m>sgRv=m>RIdR*wkHUfaR>hiqrR>SOlERKsWUgqrUWS R>h
sWR8T6fHhij.ab8HUgsWUgS mnTlCRlCj#kHHsgRdj.qrfHSbVé#Rgþ_lER>kHfobth SiUpdkNsgR8TTVj#cCSYdj#sgsgRndS m>RnTlHbtcaTsWRuqrŁ>qR
lCmvS R8dSiR>kHh^
}
èbébtqrqRrR>cm>cHR>hcé.UWRRvSR>cd
obth@é#Rxþ_lCR8T?fHhij.S j#caTrlCRZ]0R97btkNyUWj.caTkHhb8cHUgkHqlCR
et
R8T9SeS h |nT=#b#TVS Ré.h.dRs:\R>qfHsgj#UFlCR?S m>sWR8T dj.faRrdj.qrfHhiR>cab8cCSfHsgkoTVUgRvkHhTm>SbVé.RnT
lCRYlCmvS R8dSiUgj#cRvS?kHcHRem>sgRndS hij.cHUxw$kHR5b.lNbtfHSim>R^
}
èFkHS UWsgUpTibtSiUgj.clCRd
abtqHh Rl\UWj.cHUxT btSiUgj#c«ê:btUWHsgRYfHh R8TiTVUWj.c1lER%ébt?faR>hiqrR>Slj.HSiR>cHUWhlCRnT
T9R>kHUgsxTlCRYlCm>SiR8dS UWj.crRvSl\UxlCR>cES U	{d>btSiUgj.cS h |nT*ab.T^
}
èaR8TIcHj8<Eb8kHYl\
E<HlEh jMé#|>cHR#l
Hm>sgUWkHq1vlCRsgUWS 
HUWkHqR>SlCRam>h <EsgsWUgkHq f{RvkH=R>cESPŁ>Sih R&UplCR>cES Uam8T
UxTVj.Sij.fHUxw$kNR>qrR>cESIlNbtcaTIsgRlER>h cHUWR>hIm>SbVé#RlCRlEm>S R8dS Ugj#cdj.qf{jTVmlCRTidUgcES UWsgsxbtS RvkHhTFUgjElCkHhiR
lCRYdmnTVUgkNq¡A&Ti þ:J*s¢^
.D
." £O¤¥¦a§_¨ª©«5¬C­¯®1°±a«²;«³$¦F´©i§gµ«²¨9¥>¶·¶ª«Y¸C´8¨V«n¹>¨V«#º8©6»9¼½¾G¿
NE102 / NÀ E115 (12)
Iodure de Césium (324)
Silicium 30Á 0µm (180)
Chambre d'IoÂ nisation (96)
2Ã
4Ä
5Å
9Æ
10
11
12
1Ç
3È
6É
7Ê
8Ë
13
14
15
16
17
CibÌ le
FaiscÍ eau
INDRA
92Î °110Ï °
12
Î 6Ð °
14
Ñ
2
Î
°
15Ò 6°
17Ó 6Ð °
40 cÔ m 
88
Õ
°
70
Ï
°
57Ó °
45Ò °
35Ò °
3
Ö
°
4.5Ò °7Ó °
10Ï °
14Ñ °
27Ó °
20Ï °
130 cm 
2°
  Ci× ble 
CourØ onne
15
14
3È
13 12
16
17
11
9Æ
10
5Å6É
7Ê
8Ë
4
Ä
2Ã
1Ç
Ù(ÚpÛGÜ{ÝE^g]ÞßàEáâãeäHãáå:æ¢ç*èNãà$å9ç5àCéaçeê>àHçuçéuäaçá ë9äaçiìå_æpê8çíPî ïið6ñ5ò6óõôörôéuäaçà$åê>ôæpá6âãá÷_äNãáå_ægø
å:æpôéùíCç ëúìôàEá ôéHéaç ë?çåâãëvû#ü÷å_áæ¢çYíCçYá÷ê>ô.âàå_æpôéãà$å:ôàEáíCçeâiî ãtýç?íàþvãæ	ëvìçiãàoßOßàEáâã äNãáå_æ¢ç

ãtëë8ç5àCéaçeìôà>ä{çâã.å9÷áiã.âgç5íôéHéHãéCå&íCç ëYíC÷å_ãægâ\ëíCçâãC÷iôü÷å_áæ¢ç5íàríC÷å9çiìåVçàCá>ßïü6äNôáåV÷íàKç

ï ðñòó	 ï ð
8ß
¬C­.­¯½5«¹ ©i§	¦F¨ª§¢°v²ù¸oºúµºt¶:¨¢§_¸E´8¨V«8¹v¨V«nºt©»V¼5½¾¿ $M
ﬁﬀðﬃﬂ	 "!#%$'&%()*!##,+
-/. 021354 06187:9  ;=< R>:']>,#Ý$ R>:'].]>D ;@? l
A(j#kHh j#cHcHR >A. >A. >A. >ABCB >AB/B >ABCD	E. >AFﬁB
] Ý  ]vÝ ., D Ý#D., ,E^ﬃ$M ]>#,
G6HJILKMON P=ð G_ñRQTSU	V"WYXﬀðZ[_ðZXñ]\ðZ[
- . 0 1354 0 187:9  ;@< R ;@? R ;@<  c l ;@?
A(j.kNh j.cNcHR >
.)^
>
._^
>
._^
>B/B
^
>B/D	E
^
>ﬃ`aB
^
>
.)^
A&Ti_>:J*s
^
>FB
^
>ABCD	E
^
Ý  bH^D ]>Ý ., ]>#! ,C^	Mcb #,., #, ]>Ý  ".DE^db ÝE^ﬃ+
 bH^D M Ýeb ]>D ]>#! ].^ﬃ,E] #,.,
b M ]>, Ýeb ]>D ]>#! ].^	Mn, #,., #, ]>Ý b .!E^db ]v,C^ﬃ
D ]>, ]ﬁb Ýeb ]>D ]>#! C^ﬃÝE] #,.,
" ]ﬁb Ý., Ýeb ]>D +$M !C^ﬃ,E] #,., #, ]>Ý b Ý#D M^	M
M Ý., Ý$M Ýeb ]>D +$M ].].^Ý #,.,
! Ý$M .D Ýeb ]>D +., ]>DC^! #,., #, ]>Ý b ]vÝ !#"C^ﬃ,
+ .D bD Ýeb ]>D +., Ý."C^fb #,.,
]v, bD D$M Ýeb ]>D M8" .+C^" 6j #, ]>Ý b ]vÝ ]v!.
]#] D$M M8, Ýeb ]>D M8" D.,C^ 6j
]vÝ M8, !.! Ýeb ]>D b! !C].^, 6j #, ]>Ý Ý ]vÝ ]vD.D
]v +.Ý ]#]>, Ýeb ]>D "., !.ÝC^ 6j bD !  ]vÝ Ý	b,
]b ]#]>, ]vÝ." ]>" Ý.ÝC^D D., +.C^D 6j bD ! b ]vÝ #.!
]vD ]vÝ." ]bÝ ]>" Ý.ÝC^D D., M8C^W] 6j
]v" ]bÝ ]vD$M ! bD D., +C].^Ý 6j bD ! Ý ]vÝ ]bgb
]8M ]vD$M ]8M8" ! bD D., D.,C^+ 6j
h8iYjFÜHÝE^g]Þ=kGãáiãü=lå_áç ë5íCçâãC÷iôü÷å:áæ¢ç5íPî ï ðñòóußHðnmFéHôü

áçíCçeíC÷åVçiìå9çàEáë&äNãá6ìôàEá ôéNé{çLo
épm éHôü

áçíCçrqDgsíCçááæﬃláç&âãìèNãü

áçíPî æpôéNæ	ëvã.å_æpôétoírmíæ	ëå:ãéHìçvu âã?ì>æ

âWçLoçamO÷_äNãæ	ëë8çàEá6íà
íC÷å9çiìå9çàCáLow0ãéJ.âgçäNô.âãæpáçxoa;@< ôàEêtçáå:àCáçuçé;ãég.âgçúãeyvæpü?à$å:ã.âOíCçiëYíC÷å9çiìåVçàCá ëúíCçâãrìôàEá ôéNé{çLo
;@? ãéJ.âgçeëvô.âæpíCçYíCç ëYíC÷å9çiìå9çàEáë íCçâã/ìôàEá ôéHé{çvß
z={| }~pa66 Ł /ﬁ	Łr~Y~/'}
:`4 R8T9SYdj.qrfajTVmlCR/lCUWt TVR>fNSudj.kHhij.cHcHRnTulCR/lEm>S R8dS Ugj#cdj.qf{j#h SbtcESkNc cHj.qHhiR?=.b6
h UxbtHsWRlCR&S m>sWR8T dj.faR8TFdj.qrfajTVm8TFlCRlER>kHej.k?Sih j.UxTPm>Sbe.RnTIlCRlEm>S R8dS Ugj#cO^gbp#m>j.qrmvS h UWR&l5:`4
R8T9SIkHcHRGTV<Eqrm>S hiUgR(lERh m>=j#sgkHSiUgj.cúbtkHSij.kHhlCRs_btER*lEk :btUpTidR8b8kO^¡GV\6\	V¢'£%Q¤£t\	UðZVuñ=£\	£¥¦§\ð¨(
Qðﬃc£]V©¦YªUpW£t\2V]ﬂg\	V%UXðZQTªM«\ñ¬[£]Q¤V[­\ª[VQTªM«\ðﬃ¦MnðﬃﬂTð«\	££]MZVt®¯£%V©WV±°xUñ]¢¯Q¤V][\	rMZªU	W
V\@WV/¦]ñ¬U6\ðﬃﬂªMZV]Mﬃ£¢¯²]U	V%qñg®¯V%ﬂ/ª[³\ñRª§´¤WV"WªSMZVCﬂQ¤¦a\ñ]¢¯V/Q ñ%´]ðﬃQñRMWV

µZ`6R
fHsWkaTsxbdj.cadRvfHS UWj.cZlCk lEm>S R8dS R>kHh5R>Sespbhim>fab8h S UWS UWj.cZlCR8TS m>sWR8T dj.faR8TfaR>h qrRvS S RvcCSspb/lCm>SiR8dSiUgj.c
lCR8TefabthiS UxdkHsgRnTsWm6.|vh R8T6fNh jElCkHUWS R8TYlHbtcoTuspbrh m8b#dS UWj.cZbtk qjt<RvclCRrTidUgcES UWsgsxbtS RvkHhT/UgjElCkNh RlCR
dm8T9UgkHq¶>¢j.klCR8Tf¬·HjTVXUpd)·aTfaj.kHhspbdj.kNh j.cNcHRusxb fHsWkaTb>=#btcES
^
^aaR?lEm>S R8dS R>kHh&R8TVS5dj#qrfajTVmYlCRnT
m>sWm>qrR>cEST(TVkNUg=#btcEST'¸
}
A(j#kHh j#cHcHR/]@>r¹
.pº
0	»
7L¼Yº¾½J.
^)¿
kHc;R>caTVRvqHsWRlERr]>ÝT dUgcES UgsWspb8S R>kHhTKfHsxb.T9S UpwkHR8T']>,#Ý RvS
gÀ £O¤¥¦a§_¨ª©«5¬C­¯®1°±a«²;«³$¦F´©i§gµ«²¨9¥>¶·¶ª«Y¸C´8¨V«n¹>¨V«#º8©6»9¼½¾G¿
']#]>D>_lEm8dh UWS(lHb8caT*spbeTVRndS UWj.c/ÝE^g].^W]
^
b><EbtcES*sxbdvbtfab#dUgSimlCRTVkHfHfaj#h S Rvh*sgRnTw ªj#h STKSb8kHlCR
dj#qrfHSbe.R^
}
A(j#kHh j#cHcHRÝr/+"> ½
.
º 0	» 7x¼Áº¾Â

.ﬁ^
dR8Tdj#kHh j#cHcHR8TT9j.cESedj#caTVSiUgS kNm>R8TlCR]6À#,S mvsgR8Tidj.faR8T
 S hij.UxTm>Sb	.R8TlCRlCm>SiR8dS UWj.cO^raR1fNh R>qrUWR>h?m>Sbe.R1RnTVS/dj#caTVSiUgSikHm1lCRd)·ab8qHhiR;l\UWj.cHUxT b2
SiUgj.cÃ>VAY·, j
^
lCm8dhiUgS RlHbtcoTspbT9R8dS UWj.cﬁÝE^g].^Ýbn<Eb8cCS;lCRnTrTVR>kNUgspT/lCRlEm>S R8dS Ugj#c S hi|8Trab.T^
aRlCRvkHCUW|>qrRm>Sb	.R?R8T9Sdj.caT9S UgSikHm?l\kHclCmvS R8dSiR>kHhT9UgsgUxdUgkNq lCR ½ .=`¯Ä lm>fab8UpT T9R>kHh5dR>S
m>Sbe#RR8TVSGlCm8dhiUgS&lHb8caT*spbYTVR8dSiUgj#c/ÝC^W].^ﬃE^­aRelER>h cHUWR>h(m>Sb	.RRnTVSdj.caT9S UgSikHmfab8h*sWRlCmvS R8dSiR>kHh
?UgjElCkNh RYlCRYdm8T9UgkHq lCj.famúbtk1J*sIA&Tx)>_J*s
^
lEm8dh UWSlHb8caTspb?TVRndS UWj.c;ÝC^W].^dbN^
}
A(j#kHh j#cHcHRr]v,?r]tMÅ> Â

.Áº 0	» 7L¼8ºÇÆeÈ2Ég. lCR6.him8T
^
dR8T*dj#kHh j#cHcHR8TT9j.cESdj.coTVS UWS kHmvR8T*lCR]bgb
lCmvS R8dSiR>kHhT?1lCR>kH mvSbe#R8Tdj.caT9S UWS kHm8T?l\kHcHR;d)·abtqHhiRrlUgj#cHUpTibtS UWj.c@R>S?sgR/TidUgcES UWsgsxbtS RvkHh
A&Tx_>:J*s
^
^ÊkHhYd)·ab.wkHRdj#kHh j#cHcHRlHbtcaTkHcZlCR8TqrjElEkHsgR8T
¿
RvcCSih Rusxb/d_·ab8qNh RYl\UWj.cHUxT b8S Ugj#c
R>S(sWRA&Tx
¿
R8T9S&btkaTiTVUhb6Ë j.kNS mkHcS mvsgR8Tidj.faR5TVUgsWUpdUWkHq sgUWSL·HUWkHqzwkHUafaR>h qrRvSIs_m>Sb8sgj.cNcabe#RlCRnT
TidUgcES UWsgspb8S R>kNhT^HA(R8TlEm>S R8dS R>kHhTTVj#cCSlCmndh UWSTlHb8caTsxb?TVR8dS Ugj#c;ÝC^g]#^ﬃDE^
 Module
INDRA
1 Chambre d'Ionisation
(C3F8 ; 30 Torr ; 5cm)
4 détecteurs Silicium
(300µm)
4 Iodure de Césium
(5-14Ì  cm)
cathÍ ode AnoÎ de
Pré-ampÏ lificateur PhotomultÐ iplicateurs
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Ensemble de l’echantillon
M= frag = 3 M
=
frag>  = 4
M= frag = 5 M
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frag>  = 6
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